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(54) Image forming method 

(57) Disclosed is an image forming method compris- 
ing the steps of: providing a print output by a nonsilver 
photographic color hard copy recording system; provid- 
ing a protective layer transfer sheet comprising a ther- 
mally transferable protective layer having a single or 
multi-layer structure separably provided on a substrate 



sheet; putting the print and the protective layer transfer 
sheet on top of each other and thermally transferring the 
protective layer onto an image in the print so as to cover 
at least the printed portion in the print; and separating 
the substrate sheet from the protective layer transfer 
sheet. 
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[0011] Further, the substrate sheet in the protective layer transfer sheet is preferably formed of a 2 to 100 um-thick 
plastic film. 

[0012] The plastic film preferably has a specular glossiness at 45 degrees of not more than 1 00%. 

[0013] Here this specular glossiness is a value as measured under conditions specified in JIS Z 8741 . 
5 [0014] The coverage of the whole layer to be transferred in the protective layer transfer sheet is preferably 3 to 30 
* g/m 2 . According to this constitution, the concaves and the convexes on the surface of the image can be flattened to 

impart a high level of glossiness to the image. Here the coverage is on a dry basis. 

[0015] The material used in the thermally transferable protective layer is preferably a thermoplastic resin. 
[0016] The thermoplastic resin preferably has a Tg value of 40 to 1 00°C and a storage modulus at 1 1 0°C of not more 
10 than 1 x 10 5 Pa. 

[0017] According to the present invention, there is provided a protective layer transfer sheet for use in providing any 
one of the above image forming methods. 

[0018] Further, according to the present invention, there is provided a record comprising a protective layer provided 
on the image of the print by any one of the above image forming methods. 
15 [001 9] The record produced by any one of the above image forming methods has a specular glossiness at 45 degrees 
In the range of 70 to 110%. Here this specular glossiness is a value as measured under conditions specified in JISZ 
8741 . 

[0020] According to the image forming method comprising the steps of: providing a print output using a nonsilver 
photographic color hard copy recording system; providing a protective layer transfer sheet comprising a thermally 

20 transferable protective layer separably provided on a substrate sheet; putting the print and the protective layer transfer 
sheet on top of each other and thermally transferring the protective layer onto an image in the print; and then separating 
the substrate sheet from the protective layer transfer sheet, the concaves and the convexes on the surface of the image 
can be flattened by the transferred protective layer to impart a high level of glossiness to the image. Further, unlike 
film laminates, it is possible to eliminate the necessity of significantly increasing the thickness of records, and records 

25 can be realized which have image quality comparable to that of silver salt photographs. 

Second aspect of the invention 

[0021] According to the second aspect, there is provided an image forming method comprising the steps of: 

30 

providing a protective layer transfer sheet comprising a thermally transferable protective layer having a single or 
multi-layer structure separably provided on a substrate sheet; 

providing a print output by a nonsilver photographic color hard copy recording system; 

putting the protective layer transfer sheet onto the print and thermally transferring the protective layer onto an 
35 image in the print so as to cover at least the printed portion; and 

then separating the substrate sheet from the protective layer transfer sheet, 

the thermally transferable protective layer in the protective layer transfer sheet being composed mainly of a ther- 
moplastic resin. 

40 [0022] The thermoplastic resin preferably contains at least one member selected from the group consisting of poly- 
ester resins, epoxy resins, and phenoxy resins. 

[0023] The thermoplastic resin preferably has a glass transition temperature of 40 to 80°C. 

[0024] The thermoplastic resin preferably has a weight average molecular weight (M w ) of not more than 20000 and 
a number average molecular weight (M n ) of not more than 10000. 
45 [0025] The thermoplastic resin preferably comprises two or more types of thermoplastic resins different from each 
other in number average molecular weight. 

[0026] Further, preferably, one type of the thermoplastic resin constitutes a main component of the thermoplastic 
resin and has a number average molecular weight of not more than 1 0000 while the other type has a number average 
molecular weight of not less than 1 0000. 
so [0027] Preferably, a release layer is further provided between the thermally transferable protective layer and the 
substrate film. 

[0028] The release layer is preferably composed mainly of an acrylic resin having a number average molecular weight 
of not more than 40000. 

[0029] The thermally transferable protective layer preferably contains an ultraviolet absorber. 
55 [0030] According to the present invention, there is provided a protective layer transfer sheet for use in providing any 
one of the image forming methods. 

[0031] Further, according to the present invention, there is provided a record comprising a protective layer provided 
on an image of a print by any one of the image forming methods. 
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rO0321 According to the image forming method comprising the steps of: providing a protective layer transfer _nheet 
S^Si transferable protective layer having a single or multi-layer structure separably prov.ded , on a 
substSe sheet Ividing a print output by a nonsilver photographic co.or hard copy recording system; putting the 
o oSve la transfer Li onto the print and thermally transferring the protective layer onto an image m the pnn 

5 J^^rJSi fte printed portion: and then separating the substrate sheet from the protective layer trans er 
sheet toTZ^W^to** protective layer in the protective layer transfer sheet being composed rnamly of a 
therlplas«c win the concaves and convexes on the surface of the image can be flattened by the transferred p o- 
Se C to impart a high level of glossiness to the image. Further, unlike film laminates, it is poss.ble to eliminate 
the ntSy of "giant* increasing the thickness of records, and records can be realized wh,ch have ,mage quahty 

10 comparable to that of silver salt photographs. 

Third aspect of the invention 

r00331 According to the third aspect, there is provided an image forming method comprising the steps of. providing 

,« a £L£ ^ ayer transfer sheet comprising a thermally transferable protective layer 

structure separably provided on a substrate sheet; providing a print output by a nonsilver photographs cotor hard copy 
S^^KXi the protectee layer transfer sheet onto the print and thermaHy transferring the Protectee 
S^^STS the print so as to cover at least the printed portion; and then separating the substrate shee 
mm the oroteoTive layer transfer sheet to form an image provided with a protective layer, the specular glossiness of 

20 TZsX™^** Protective layer being 65 to 110% as measured in the angle range of 45 to 75 degrees 

™ 3 T FuVher acceding to the present invention, there is provided an image forming method comprising the steps 
^l*C*m*ctoe layer transfer sheet comprising a thermalty transferable protective layer ^ngas^eo 
IE structure separably provided on a substrate sheet; providing a print output by a nonsilver photographic color 
25 hard copy Wording system; putting the protective layer transfer sheet onto the print and thermally transferring , the 
™S layer to an image in the print so as to cover at least the printed portion; and then separa -ng the substrate 
s eeU rmthr P rotective iayer transfer sheet to form an image provided with a protective layer, the image m he pnn 
ZTnlZZamaaentaJr^non the difference between the maximum value and the minimum value of the specular 

30 laverbeina not more than 20% as measured at 45 degrees according to JISZ 8741. 

00351 Acco dTng to the present invention, there is provided an image forming method comprising the steps of: p o- 
Sa-oroS ,ayer haVing 8 * M * 

cXSing system; putting the protective layer transfer sheet onto 
35 SMhSta print so as to cover at least the printed portion; and separating the substrate sheet from the 
S n^TX^hUt to form an image provided with a protective layer, the image in the print bemg a record 
a^^SSTlhB difference between the maximum value and the minimum value of the specular glossiness 
in t^ who^SdtSon region of the image provided with the protective layer after the transfer of the protective layer 
as m^red a?45 degZ according to JIS Z 8741 being not more than 50% of the difference between the maximum 

protective layer before the transfer of the protective layer as measured at 46 degrees ^^^J^L^ 
[00361 The nonsilver photographic color hard copy recording system is preferably any one of an electrophotographic 
recording system, an ink jet recording system, and a thermal transfer recording system. 

[o037] in the protective layer transfer sheet, the thermally transferable protective layer preferably contains an ultra- 
45 r^0038] ab Tcording to the present invention, there is provided a protective layer transfer sheet for use in providing any 

on an image of a print by any one of the image forming methods. 

Fig. 1 is a cross-sectional view showing one embodiment of the image forming method according to the present 



Hg^Ta schematic cross-sectional view showing one embodiment of the protective layer transfer sheet used in 

the present invention; 
55 Fig 3 is a graph showing the specular glossiness at 45 degrees for magenta; 

Fig 4 is a graph showing the specular glossiness at 60 degrees for magenta; and 
Fig 5 is a graph showing the specular glossiness at 75 degrees for magenta. 
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[0040] Image forming methods according to the present invention and records obtained therefrom will be described 
with reference to the accompanying drawings. 

First aspect of the invention 

5 

[0041 ] Fig. 1 is an explanatory view showing one embodiment of the image forming method according to the present 
invention. 

[0042] According to this embodiment, a print 1 output by a nonsilver photographic color hard copy recording system 
is provided. Separately, a protective layer transfer sheet 3 comprising a thermally transferable protective layer 5 sep- 
10 arably provided on a substrate sheet 4 is provided. The print 1 and the protective layer transfer sheet 3 are put on top 
of each other. The protective layer 5 is thermally transferred by heat roll thermal transfer means 6 on an image 2 in 
the print 1 , and the substrate sheet 4 is then separated. 

(Print) 

75 

[0043] The print 1 used in the present invention is one which has been output by a nonsilver photographic color hard 
copy recording system selected from an electrophotographic recording system, an ink jet recording system, and a 
thermal transfer recording system. In this case, an Image may be formed directly on a substrate. Alternatively, if nec- 
essary, a receptive layer suitable for the recording system used may be provided on the substrate so that the recording 

20 material can be easily received and fixed. 

[0044] Substrates for the print usable herein include, for example, synthetic papers (such as polyolefin and polysty- 
rene papers), wood-free papers, art papers, coated papers, cast coated papers, wallpapers, backing papers, papers 
impregnated with synthetic resin or emulsion, papers impregnated with synthetic rubber latex, papers with synthetic 
resin being internally added thereto, cellulosic fiber papers, such as paperboards, various plastic films or sheets, such 

25 as films or sheets of polyolefin, polystyrene, polycarbonate, polyethylene terephthalate, polyvinyl chloride, and 
polymethacrylate. Further, additional examples of films or sheets usable herein include, but are not particularly limited 
to, white opaque films prepared by adding a white pigment or a filler to the synthetic resin and forming a film from the 
mixture, and films with microvoids in the interior of the substrate. Further, a laminate of any combination of the above 
substrates may also be used. 

30 [0045] The thickness of these substrates may be any one, and, for example, is generally about 1 0 to 300 ujn. 

[0046] An electrophotographic recording system is one of recording systems used in the formation of images in the 
above prints. The principle of this recording system is as follows. When a photoreceptor passes through an electrifier, 
ions generated by corona discharge are evenly electrified on the surface of the photoreceptor. The surface of the 
photoreceptor is imagewise exposed in an exposure section. Electrified charges in areas exposed to light are removed 

35 by a photo-conducting phenomenon to form a latent image using charges in non-exposed areas. Next, in a development 
section, a charged toner is electrostatically deposited onto the latent image to form a visible image which is then 
transferred onto a print in a transfer section. The transferred image is then fixed onto the print by heat and pressure 
in a fixation section. 

[0047] In the formation of a full-color image, toners of four colors, i.e., yellow, magenta, cyan, and black toners, are 

40 provided, and the above-described process is repeated for each of the toners. 

[0048] An ink jet recording system may be used as one of the recording systems for the formation of images on 
prints. According to this system, ink droplets are ejected and deposited directly onto a recording medium to form char- 
acters or images. For example, in an on-demand-type ink jet recording system, droplets of ink are formed in response 
to image signals to perform recording. The on-demand-type ink jet recording system is classified, for example, into an 

45 electromechanical conversion type wherein a piezoelectric element is energized to change the volume of an Ink cham- 
ber to eject the ink through nozzles, and an eletrothermal conversion system wherein a heating element is buried in 
nozzles and is energized to instantaneously heat and boil ink and consequently to form bubbles In the ink which cause 
a rapid volume change to eject the ink through the nozzles. In the formation of a full-color image, inks of four colors of 
yellow, magenta, cyan, and black are provided, and the above-described process is repeated for each ink. 

so [0049] Further, a thermal transfer recording system may be mentioned as one of the recording systems for the for- 
mation of images on prints. According to this system, heat energy controlled by image signals is generated by a thermal 
head and is used as an activating energy for recording materials such as inks. More specifically, an ink ribbon is put 
on top of recording paper, and the laminate is passed through between a thermal head and platen under a suitable 
level of pressure. In this case, the recording material is activated by the thermal head heated by energization and is 

55 transferred onto the recording paper with th aid of the pressure of the platen. This transfer recording system may be 
classified into a hot-melt type and a thermal dye sublimation type, and any of these types may be used in the formation 
of images on prints according to the present invention. 

[0050] An image may be formed on recording paper by any one of the above-described nonsilver photographic color 



5 



EP 1 179 753 A1 



hard copy recording systems, i.e., electrophotographic recording, ink jet recording and thermal transfer recording 
systems Alternatively, a combination of a plurality of the above recording systems may be used. For example a method 
be us* ^wheS in a halftone image portion, recording is carried out by the ^»»^ n B fl ^ 
whHe in a character portion recording is carried out by the hot-melt-type thermal transfer recording system. 
5 Toosi «Sng printshaving significant surface irregularities produced particularly by the electropho- 
toaraohic recordinq system to photograph-like quality will be mainly described in detail. 

0052] In Zvm L* in the present invention, when an image is formed particularly by the electrophotography 
system a method may be used wherein a receptive layer is provided on a substrate and the interface o toner particles 
andTe mterfie of the receptive layer are rendered soluble in each other to reduce the grammes* of the toner. The 

,o reSTtfve ayeMs preferab* formed of a resin which can fix toner particles and, particularly in the case of a full-color 
eSoph Orphic system, can highly wet color toner particles. Resins usable for the formation of the receptive layer 
Sde polyoletin resins, such as polyethylene and polypropylene; vinyl resins, such as polyvinyl ch onde. poryvmyh- 
dene chloride polyvinyl acetate, vinyl chloride-vinyl acetate copolymers, polyacrylic ester, and polystyrene polyester 
fesin ^SSL^; copolymers of olefins, such as ethylene and propylene, with other vinyl monomers; .onomers 

is SSs, such as ethylce.Mose resins and cellulose acetate resins; polycarbonate resins; and phenoxy res.ns. 
Particularlv preferred are polyester resins having a bisphenol A skeleton. 

moss The above resins may be used alone or as a mixture of two or more. When the receptive layer should be 
mnsparent a resin having good compatibility should be selected and used. The receptee layer may be formed by 
£Z^£adduJ£ the above resin, dissaving or dispersing the mixture in a suitable solvent to prepare a 
20 coaring Lid. and coating the coating liquid on a substrate by conventional printing means, such as gravure pnnt.ng 
o^Mk screen printing, or by conventional coating means, such as gravure coating. The thickness of the receptive layer 

!n the formation of Z image by the electrophotographic system, an antistatic agent shou.d be coated on both sides of 
25 a print to realize a good transfer region. 

(Protective layer transfer sheet) 

r00551 The protective layer transfer sheet 3 used in the present invention comprises a thermally transferable protec- 
30 Ser 5 sepa Sly provided on a substrate sheet 4. If necessary, a heat resistant slip layer 7 may be provided on 
h backsid Tof^es^ 

protective layer 5 from the viewpoint. of. preventing,adverse,effect„ such as sticking. or cockhng caused by heat. for. 
S fl h thermal head or heat roll as thermal transfer means 6. Further, if necessary, a release layer 8 may 
be ^o^edTe^een The substrate sheet 4 and the thermally transferable protective layer 5 to facilitate the separation 
ofthX^ 

t?S£X£)> may be'provided on" the thermally transferable protects layer 5 of the protective layer transfer 
sneet 3 for example, from the viewpoints of improved transferability and easy adhesion of the thermal* transferable 

transparency high enough to permit the underlying thermally transferred image to be v.ewed through the protectee 
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^TX^L resin may be used as the resin for the formation of the heat resistant sHp .aver 7 . and 
examples thereof include polyvinylbutyral resins, polyvinylacetoacetal resins, polyester resins, v.nyl chlor.de-v.nyl ac- 
ZZZfcZ*^ Pdyether rVsins. poiybutadiene resins, styrene-butadiene copolymers, aoylte polyols. po lyurethane 
45 SaterpoTyeir acrylates, polyether acrylates, epoxy acrylates, urethane or epoxy prepo.ymers, mtrocellulose res- 
^o^T^Zns, ceuulose acetopropionate resins, cellulose acetate butyrate resins, cellulose acetate hy- 
drogenphthalate resins, cellu.ose acetate resins, aromaric polyamide resins, poly.m.de res.ns. polycarbonate res.ns. 
and chlorinated polyolefin resins. 

[0058] Slip property-imparting agents added to or coated on the heat resistant slip layer formed of the above resin 
50 nclude phosphoric enters silicone oils, graphite powders, silicone graft polymers, fluoro graft po ymers aery c srt.cone 
graft pofymers, acrylsiloxanes. arylsiloxanes, and other silicone polymers. Preferably, the heat "~*^!^" 
formed of a polyol. for example, a polyalcohol polymer compound, a polyisocyanate compound, or a phosphors ester 

compound. Further, the addition of a filler is more preferred. 

[0059] The heat resistant slip layer may be formed by dissolving or dispersing the above res.n. sl.p property-.mpart.ng 
55 agent and filler in a suitable solvent to prepare an ink for a h at resistant slip lay r. coating the ink ° n ^^'othe 
the substrate sheet, for example, by gravure printing, screen printing, reverse coat.ng us.ng a gravure plate or other 

coating means, and drying the coating. „.i„«h« a t 

[0060] Any conventional substrate sheet may be used as the substrate sheet 4 in the protectee layer transfer sheet 
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so far as the substrate sheet has a certain level of heat resistance and a certain level of strength. Examples of substrate 
sheet usable herein include tissue papers, such as glassine paper, capacitor paper, and paraffin paper; plastics, for 
example, polyesters, such as polyethylene terephthalate and polyethylene naphthalate, polypropylene, cellophane, 
polycarbonate, cellulose acetate, polyethylene, polyvinyl chloride, polystyrene, nylon, polyimide, polyvinylidene chlo- 
5 ride, and ionomers; and composite substrate sheets comprising combinations of the tissue papers and the plastics. 
The thickness of the substrate sheet may be properly varied depending upon materials for the substrate sheet so that 
the substrate sheet has proper strength, heat resistance and other properties. However, the thickness is 2 to 100 jim, 
preferably about 1 0 to 80 u.m. 

[0061] In order to regulate the surface glossiness of the record after the transfer, a matte polyethylene terephthalate 
10 film may be used as the substrate sheet. In this case, matting methods usable herein include sandblasting, incorpo- 
ration, and internal foaming. The specular glossiness of the film, which has been rendered matte, as measured at 45 
degrees according to JIS 2 8741 is preferably not more than 100% and not less than about 10%. 
[0062] In the protective layer transfer sheet according to the present invention, a release layer 8 may be provided 
between the substrate sheet and the thermally transferable protective layer. The release layer may be formed of a 
15 material having excellent release properties, such as waxes, silicone wax, silicone resin, or fluororesin, or a relatively 
high-softening resin, which does not melt upon exposure to heat of heat rolls or the like, for example, cellulosic resin, 
acrylic resin, polyurethane resin, polyvinyl acetal resin, or any of the above resins with a heat release agent, such as 
wax, incorporated therein. Further, the addition of a filler to the release layer permits the peel force to be properly 
regulated. 

20 [0063] The release layer may be formed in the same manner as used in the formation of the heat resistant slip layer, 
and a thickness of about 0.5 to 5 g/m 2 suffices for the release layer. 

[0064] The thermally transferable protective layer 5 provided on the substrate sheet in the protective layer transfer 
sheet used in the present invention may be formed of various conventional resins known as resins for a protective 
layer. Examples of resins for a protective layer usable herein include thermoplastic resins, for example, polyester resins, 
25 polystyrene resins, acrylic resins, polyurethane resins, acrylated urethane resins, epoxy resins, phenoxy resins, sili- 
cone-modified products of these resins, mixtures of these resins, ionizing radiation-curable resins, and ultraviolet 
screening resins. In addition, if necessary, ultraviolet absorbers, organic fillers and/or inorganic fillers may be properly 
added. 

[0065] A protective layer containing an ionizing radiation-cured resin is particularly excellent in plasticizer resistance 
30 and scratch resistance. The ionizing radiation-curable resin for this purpose may be any conventional one. For example, 
a resin formed by crosslinkinig and curing a radically polymerizable polymer or oligomer through ionizing radiation 
irradiation and, if necessary, adding a photopolymerization initiator thereto, and then performing polymerization 
crosslinking by applying an electron beam or ultraviolet light may be used. The ionizing radiation -cured resin may also 
be added to the release layer and the adhesive layer in the protective layer transfer sheet. 
35 [0066] A protective layer containing an ultraviolet screening resin or an ultraviolet absorber mainly functions to impart 
lightfastness to prints. An example of the ultraviolet screening resin is a resin formed by reacting a reactive ultraviolet 
absorber with a thermoplastic resin or the above -described ionizing radiation -curable resin to bond the ultraviolet 
screening resin to the resin. More specifically, the ultraviolet screening resin may be, for example, a resin produced 
by introducing a reactive group, such as an addition-polymerizable double bond (for example, a vinyl, acryloyl, or 
40 methacryloyl group) or an alcoholic hydroxyl, amino, carboxyl, epoxy, or isocyanate group into a conventional organic 
nonreactive ultraviolet absorber, for example, a salicylate, phenyl acrylate, benzophenone, benzotriazole, cumarin, 
triazine, or nickel chelate nonreactive organic ultraviolet absorber. 

[0067] The ultraviolet absorber is a conventional organic nonreactive ultraviolet absorber, and examples thereof 
include salicylate, phenyl acrylate, benzophenone, benzotriazole, cumarin, triazine, and nickel chelate nonreactive 
45 organic ultraviolet absorbers. 

[0068] The ultraviolet screening resin and the ultraviolet absorber may also be added to the release layer and the 
adhesive layer in the protective layer transfer sheet. 

[0069] Specific examples of organic fillers and/or inorganic fillers include, but are not particularly limited to, polyeth- 
ylene waX} bisamide, nylon, acrylic resin, crosslinked polystyrene, silicone resin, silicone rubber, talc, calcium carbon- 
ic ate, titanium oxide, and finely divided silica such as microsilica and colloidal silica. Preferably, the filler has good slip- 
periness and has a particle diameter of not more than 10 nm, more preferably in the range of 0.1 to 3 jxm. The amount 
of the filler added is in the range of 0 to 1 00 parts by mass based on 1 00 parts by mass of the above resin component 
and, at the same time, is such that the transferred protective layer can be kept transparent. 

[0070] Examples of particularly preferred resins for the protective layer include polyester resins having a bisphenol 
55 skeleton, epoxy resins, and phenoxy resins. These resins are favorable, for example, from the viewpoints of good 
transferability to an object and compatibility with toner particles in the formation of an image by an electrophotographic 
recording system. When the above properties are taken into consideration, specific polyester resins disclosed by the 
applicant of the present application in Japanese Patent Application No. 36609/1994 are preferred. Specifically, pre- 
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f erred polyester resins are those using, as a diol component, modified bisphenol A, represented by formula 1 , prepared 
by modifying bisphenol A with ethylene glycol or propylene glycol. 

[0071 ] Propylene glycol-modified bisphenol A, which is a specific example of the modified bisphenol A, is represented 
by formula 2. 



CH, 



H — (OR) x — 0— <Q>— C— <Q^-0 — (OR) y — H (1) 



CH, 



wherein R represents an ethylene or propylene group; and x and y are each an integer of 1 to 5, provided that the 
average of x and y is 1 to 3. 

CH 3 CH 3 CH 3 

Ho — CH— CH 2 — O-Q-j-^Q^ 0_ ~ CH *~~ CH ~ ° H (2) 

CH 3 

[0072] The polyester resin using, as a diol component, ethylene glycol- or propylene glycol-modified bisphenol A 
has excellent compatibility with toner particles and excellent adhesion to toner images. The acid component of the 
polyester resin is not particularly limited, and examples thereof include fumaric acid, phthalic acid, terephthalic acid, 
isophthalic acid, maleic acid, succinic acid, adipic acid, citraconic acid, itaconic acid, sebacic acid, malonic acid, hex- 
acarboxylic acid, and trimellitic acid, Among these polyester resins, resins using, as a diol component, propylene glycol- 
or ethylene glycol-modified bisphenol A represented by formula 1 and using, as an acid component, fumaric acid, 
maleic acid terephthalic acid, or trimellitic acid can offer good compatibility with the binder resin and particularly toner 
particles , good fixation of toner and wettability of toner and thus can realize images having good quality. When rendering 
the polyester resin water-dispersible is contemplated, it is common practice to use a method which comprises the steps 
of .dissolving.the polyester.resin.in a.ketone solvent,.adding,a.dispersant and water to the solution, and then. removing 

the solvent 

[0073] The glass transition temperature (Tg) of the polyester resin is preferably about 40 to 80°C. When the Tg value 
is in the above defined range, upon heating at the time of thermal transfer, the flexibility of the protective layer can be 
fully exhibited and the protective layer can conform to the shape of concaves and convexes on the image-formed face 
and can impart, as an image f ilm, excellent glossiness to the image. When the Tg value is excessively low, for example, 
upon stacking of records, with the protective layer transferred thereon, on top of one another, the protective layer 
adheres to the contact face, that is, the so-called "blocking" is disadvantageous^ likely to take place. On the other 
hand, when the Tg value is excessively high, the flexibility of the resin upon heating is unsatisfactory and, thus, the 
adhesion of the resin to the image in the print is disadvantageous^ lowered. 

[0074] The polyester resin as the resin for the formation of the thermally transferable protective layer preferably has 
a mass average molecular weight M w of not more than 30,000. Bringing the mass average molecular weight of the 
polyester resin to not more than 30,000 can enhance the flexibility of the resin upon heating and, thus, can realize the 
formation of a thermally transferable protective layer conforming to the shape of concaves and convexes on the surface 
of the image inthe print. The lower value of the mass average molecular weight is about 5,000. When the mass average 
molecular weight is excessively low, the resin is so flexible that, upon stacking of records, with the protective layer 
transferred thereon, on top of one another, the protective layer adheres to the contact face, that is, the so-called "block- 
ing" is likely to take place. When the mass average molecular weight exceeds 30,000, the resin is too hard to be used 
for the formation of the protective layer. That is, in this case, the adhesion between the resin layer and the image in 
the print is disadvantageously lowered. 

[0075] The mass average molecular weight was measured by gel permeation chromatography (GPC). In this case, 
the column was ULTRA STYRAGELPLUSMX-1 000A manufactured by Waters, the solvent was tetrahydrofuran (THF), 
polystyrene was used for the calibration curve, and the flow rate was 1 ml/min. 

[0076] The epoxy resin used as the resin for the formation of the thermally transferable protective layer is a polymer 
containing in its molecule two or more epoxy groups and a resin produced as a result of a ring opening reaction of the 
epoxy groups. The epoxy resin is g nerally produced by reacting epichlorohydrin with a compound having active hy- 
drogen and then dehydrochlorinating the reaction product. Among epoxy resins, a bisphenol A epoxy resin having an 
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epoxy equivalent of 450 to 5000 g is preferred, for example, from the viewpoints of excellent heat resistance and 
abrasion resistance. This bisphenol A epoxy resin may be produced by condensing epichlorohydrin with bisphenol A. 
* [0077] Phenoxy resin is also preferred as the binder resin for the thermally transferable protective layer. The phenoxy 
resin is generally synthesized from epichlorohydrin and bisphenol, and does not have in its ends a reactive epoxy 
5 group. More specifically, the phenoxy resin may be synthesized by reacting high-purity bisphenol A and epichlorohydrin 
with each other in a molar ratio of 1 : 1 , or by reacting high-purity bisphenol A diglycidyl ether and bisphenol A with 
each other in a molar ratio of 1 : 1 . 

[0078] The thermoplastic resin as the resin for the formation of the thermally transferable protective layer preferably 
has a storage modulus of not more than 1 x 1 0 5 Pa at 11 0°C. When the storage modulus of the thermoplastic resin is 
10 not more than 1 x 10 5 Pa at 110°C, the protective layer is easily softened at the time of thermal transfer and, thus, a 
thermally transferable protective layer can be formed which, upon thermal transfer, can smoothly conform to the shape 
of concaves and convexes on the surface of the image in the print. 

[0079] The lower limit of the storage modulus at 1 1 0°C is about 1 x 1 0 1 Pa. When the storage modulus is below the 
above lower limit, the resin is so soft that, upon stacking of records, with the protective layer transferred thereon, on 

is top of one another, the protective layer adheres to the contact face, that is, the so-called "blocking" is disadvantageously 
likely to take place. On the other hand, when the storage modulus at 110°C of the thermoplastic resin exceeds 2 x 10 5 
Pa, the resin is so hard that the adhesion of the resin to the image in the print is disadvantageously lowered. 
[0080] The above storage modulus was measured by means of a viscoelasticity measuring device (ARES) manu- 
factured by Rheometric Scientific at a frequency of 1 rads' 1 . 

20 [0081] The thermally transferable protective layer may be formed by dissolving or dispersing the above resin for a 
protective layer and optionally an ultraviolet absorber, an organic filler and/or an inorganic filler and the like in a suitable 
solvent to prepare an ink for a thermally transferable protective layer, coating the ink onto the above substrate sheet, 
for example, by gravure printing, screen printing, or reverse coating using a gravure plate, and drying the coating. 
[0082] I n this case, the coating is carried out so that the coverage of the whole layer to be transferred in the protective 

25 layer transfer sheet used in the present invention is about 3 to 30 g/m 2 , preferably 5 to 20 g/m 2 . 

[0083] In the protective layer transfer sheet used in the present invention, an adhesive layer 9 may be provided on 
the surface of the thermally transferable protective layer from the viewpoints of improving the transferability onto and 
the adhesion to the print as an object. The adhesive layer may be formed of any conventional pressure-sensitive 
adhesive or heat-sensitive adhesive. The adhesive layer is preferably formed of a thermoplastic resin having a glass 

30 transition temperature (Tg) of 50 to 80°C. For example, the selection of a resin having a suitable glass transition 
temperature from resins having good heat adhesion, for example, polyester resins, vinyl chloride-vinyl acetate copol- 
ymer resins, acrylic resins, ultraviolet absorber resins, butyral resins, epoxy resins, polyamide resins, and vinyl chloride 
resins, is preferred. In particular, the adhesive layer preferably contains at least one member selected from the group 
consisting of polyester resins, vinyl chloride-vinyl acetate copolymer resins, acrylic resins, ultraviolet absorber resins, 

35 butyral resins, and epoxy resins. The molecular weight of the resin is preferably low from the viewpoint of adhesion or 
when the adhesive layer is formed as a pattern by heating means, such as a thermal head : on a part of the thermally 
transferable protective layer rather than the whole area of the thermally transferable protective layer. 
[0084] The ultraviolet absorber resin may be a resin produced by reactively bonding a reactive ultraviolet absorber 
to a thermoplastic resin or an ionizing radiation-curable resin. Specifically, the ultraviolet absorber resin may be, for 

40 example, a resin produced by introducing a reactive group, such as an addition-polymerizable double bond (for exam- 
ple, a vinyl, acryloyl, or methacryloyl group) or an alcoholic hydroxyl, amino, carboxyl, epoxy, or isocyanate group into 
a conventional nonreactive organic ultraviolet absorber, for example, a salicylate, phenyl acrylate, benzophenone, 
benzotriazole, cumarin, triazine, or nickel chelate nonreactive organic ultraviolet absorber. 

[0085] The adhesive layer is formed by coating a coating liquid containing the resin for constituting the adhesive 
45 layer and optionally additives, such as an inorganic or organic filler, and drying the coating to form an adhesive layer 
preferably having a thickness of about 0.5 to 10 g/m 2 . 

(Means for thermal transfer of protective layer) 

so [0086] In the image forming method according to the present invention, a protective layer is thermally transferred, 
from a protective layer transfer sheet comprising a thermally transferable protective layer separably provided on a 
substrate sheet, onto a print in its image formed by a nonsilver photographic color hard copy recording system. In this 
case, means usable for the thermal transfer of the protective layer includes: heating by a thermal head in such a state 
that a print and a protective layer transfer sheet are sandwiched between a thermal head and a platen; a heat roll 

55 system as shown in Fig. 1 (which is mainly used in commercially available laminators and uses hot pressing by means 
of a pair of heat rolls); sandwiching of a print and a protective layer transfer sheet between a heated flat plate and a 
flat plate; and sandwiching of a print and a protective layer transfer sheet between heated flat plate and a roll followed 
by hot pressing. Further, thermal transfer means using heating by laser irradiation is also applicable. 
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[0087] .nthei^e^ing^^ 

nonsilver photographic color hard copy recording system such ^ of a 9 pro y t e Ctive layer on 

recording system, or a thermal transfer layer separably 

this case, a continuous system is possible. svstem mav also be adopted 

[0089] Further, the protective layer transfer sheet may e used .n a s he ^ m £ M 
therein the protective layer transfer sheet ^P^P^^^^HS is used wherein thefront 
top of each other and the laminate is passed thr ough hea ^^^'I rt telnaert * , nt o andsandwiched 
end of the protective layer transfer sheet .sapphed to the frontend^of a ^ cgs 
between the protective iayer transfer sheet and the mour ^ method mo* ^ asy to * ^ ^ ^ 
application of the front ends to each other less than 80 g/m* and not 

is preferably of a type which has a certain *. J» ££lEw* transfer sheet should of course be larger 



relationship is preferred: 



Mount * Protective layer transf ^ee^nnt an ^ q js formed by 

[0090] in the image formms , metho l f ^^^^S^LJ} n an offline manner on the toner image in 
an electrophotographic recording system, and a protective layer is to 

,ne print by using means for *«r^££S X^^ne glyoo.- or pro P y.ene glycol- 
[0091] The binder resin used in the toner * a polyester res n «• h |coho| com ponent, is 

Ldified bispheno. A. In this case, ^**ca^*^ ZVpZ c add, terephtha.ic acid, cyc.ohex- 
maleic acid, fumaric acid, citraconic acid iconic acid gl* malonic acid or the like. As described, for 
anedicarboxylteac^ 

example, in Japanese Patent La.d-Open No. ^ 1 J^ r e ^'5. 0 ° h i g hercarboxylicacid and/or a tri- or higher 
ing a linear polyester or a linear polyester having a side chain with a tr. «£JJ^ y as the binder 

alcohol is extensively used. Since this tonerbmder^ 

to the thermally transferable protective layer. 

Second aspect of the invention 

[0M2] o M e.*6dm.n.o1,h.»a9»<o m ^ 

color hard copy recording system is V^^'^^^^^ 4 is provided. The print 1 and the protective 

Ermtns 6 S. « fmage 2 inme print 1 , and the substrate sheet 4 is then separated. 

(Print) 

copy recording system selected from an e,ectro P noio 9 ra P " ' lv on a SU bstrate. Alternatively, if nec- 

rene papers , wood-free papers, art papers, coatea P a P er *- svnt hetic rubber latex, papers with synthetic 
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to, white opaque films prepared by adding a white pigment or a filler to the synthetic resin and forming a film from the 
mixture, and films with microvoids in the interior of the substrate. Further, a laminate of any combination of the above 

. substrates may also be used. 

[0096] The thickness of these substrates may be any one, and, for example, is generally about 1 0 to 300 urn. 

5 [0097] An electrophotographic recording system is one of recording systems used in the formation of images in the 
above prints. The principle of this recording system is as follows. When a photoreceptor passes through an electrifier, 
ions generated by corona discharge are evenly electrified on the surface of the photoreceptor. The surface of the 
photoreceptor is imagewise exposed in an exposure section. Electrified charges in areas exposed to light are removed 
by a photo-conducting phenomenon to form a latent image using charges in non -exposed areas. Next, in a development 

10 section, a charged toner is electrostatically deposited onto the latent image to form a visible image which is then 
transferred onto a print in a transfer section. The transferred image is then fixed onto the print by heat and pressure 
in a fixation section. 

[0098] In the formation of a full-color image, toners of four colors, i.e., yellow, magenta, cyan, and black toners, are 
provided, and the above-described process is repeated for each of the toners. 

15 [0099] An ink jet recording system may be used as one of the recording systems for the formation of images on 
prints. According to this system, ink droplets are ejected and deposited directly onto a recording medium to form char- 
acters or images. For example, in an on-demand-type ink jet recording system, droplets of ink are formed in response 
to image signals to perform recording. The on-demand-type ink jet recording system is classified, for example, Into an 
electromechanical conversion type wherein a piezoelectric element is energized to change the volume of an ink cham- 

20 ber to eject the ink through nozzles, and an eletrothermal conversion system wherein a heating element is buried in 
nozzles and is energized to instantaneously heat and boil ink and consequently to form bubbles in the ink which cause 
a rapid volume change to eject the ink through the nozzles. In the formation of a full-color image, inks of four colors of 
yellow, magenta, cyan, and black are provided, and the above-described process is repeated for each ink. 
[0100] Further, a thermal transfer recording system may be mentioned as one of the recording systems for the for- 

25 mation of images on prints. According to this system, heat energy controlled by image signals is generated by a thermal 
head and is used as an activating energy for recording materials such as inks. More specifically, an ink ribbon is put 
on top of recording paper, and the laminate is passed through between a thermal head and platen under a suitable 
level of pressure. In this case, the recording material is activated by the thermal head heated by energization and is 
transferred onto the recording paper with the aid of the pressure of the platen. This transfer recording system may be 

30 classified into a hot-melt type and a thermal dye sublimation type, and any of these types may be used in the formation 
of images on prints according to the present invention. 

[0101] An image may be formed on recording paper by any one of the above-described nonsilver photographic color 
hard copy recording systems, i.e., electrophotographic recording, ink jet recording, and thermal transfer recording 
systems. Alternatively, a combination of a plurality of the above recording systems may be used. For example, a method 
35 may be used wherein, in a halftone image portion, recording is carried out by the electrophotographic recording system 
whil , in a character portion, recording is carried out by the hot-melt-type thermal transfer recording system. 
[0102] A method for bringing prints having significant surface irregularities produced particularly by the electropho- 
tographic recording system to photograph-like quality will be mainly described in detail. 

[0103] In the print used in the present invention, when an image is formed particularly by the electrophotographic 
40 system, a method may be used wherein a receptive layer is provided on a substrate and the interface of toner particles 
and the interface of the receptive layer are rendered soluble in each other to reduce the graipiness of the toner. The 
receptive layer is preferably formed of a resin which can fix toner particles and, particularly in the case of a full-color 
electrophotographic system, can highly wet color toner particles. Resins usable for the formation of the receptive layer 
include: polyolefin resins, such as polyethylene and polypropylene; vinyl resins, such as polyvinyl chloride, polyvinyli- 
45 dene chloride, polyvinyl acetate, vinyl chloride-vinyl acetate copolymers, polyacrylic ester, and polystyrene; polyester 
resins; polyamide resins; copolymers of olefins, such as ethylene and propylene, with other vinyl monomers; ionomers; 
cellulosic resins, such as ethylcellulose resins and cellulose acetate resins; polycarbonate resins; and phenoxy resins. 
Particularly preferred are polyester resins having a bisphenol A skeleton. 

[0104] The above resins may be used alone or as a mixture of two or more. When the receptive layer should be 
so transparent, a resin having good compatibility should be selected and used. The receptive layer may be formed by 

optionally adding additives to the above resin, dissolving or dispersing the mixture in a suitable solvent to prepare a 

coating liquid, and coating the coating liquid on a substrate by conventional printing means, such as gravure printing 

or silk screen printing, or by conventional coating means, such as gravure coating. The thickness of the receptive layer 

is about 0.5 to 1 0 u,m on a dry basis. 
55 [0105] If necessary, organic and/or inorganic fillers may be mixed with the coating liquid for a receptive layer. Further, 

in the formation of an image by the electrophotographic system, an antistatic agent should be coated on both sides of 

a print to realize a good transfer region. 
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(Protective layer transfer sheet) 

T01 061 The protective layer transfer sheet 3 used in the present invention comprises a thermally transferable protec- 
» e laler sepaS provided on a substrate sheet 4. If necessary, a heat resistant slip layer 7 may be provided on 

5 he backsid ^o?Strate sheet 4, that is, on the substrate sheet 4 in its side remote from the thermally tmnsferabte 
orotec^eCr 5 from the viewpoint of preventing adverse effect, such as sticking or cockhng caused by heat, for 
SSTf Z the thelal head or heat roll as thermal transfer means 6. Further, if necessary, a release layer 8 may 
6 b pTov^e ^SS^XSZ sheet 4 and the thermal* transferable protective layer 5 to facilitate the separa ,n 
oftEe^allyransfemble protective layer 5 frc^m the substrate sheet 4 at the time of the thermal transfer Furthemiore 

io Tatoe^XeTZv be provided on the thermally transferable protectee layer 5 of the protective layer ra ster 
sheet 3 ^ for example, from the viewpoints of improved transferability and easy adhesion of the thermally transferable 

Proactive layer thermally transfened onto the image of the print should have 
SSarency hS enough to permit the underlying thermally transferred image to be viewed through the protects 

" {ZT^oo^L resin may be used as the resin for the formation of the heat resistant slip layer 7, and 
^ZJZ^t^^n^^ resins, polyvinylacetoacetal resins, polyester resins, vinyl chlonde-vinyl ac- 

eat^ 

2 o Z ^CeSo' e nitrate resins, cellulose acetopropionate resins, celluiose acetate butyrate resms, , 

drogenphthalate resins, cellulose acetate resins, aromatic polyamide resins, poly.m.de resms, polycarbonate res.ns, 

W^tt^X!^^ added to or coated on the heat resfctant slip .ayer formed of the above resin 

2S ^S^M arylsiloxanes, and other siiicone polymers. Preferably, the heat resistant s p ayens 
fold of a poiyotTor example, a polyalcohol polymer compound, a pofyisocyanate compound, or a phosphoric ester 
comoound Further, the addition of a filler is more preferred. imna * mn 
fniTo? Theheatresistantsliplayermay be formedby dissolving or dispersing the above resm.sl.p property-imparting 
Lg n? and f HI a su abl s^Int to prepare an ink for a heat resistant slip layer, coating the ink on the backs.de o 

30 the substrate sheet, for example, by gravure printing, screen printing, reverse coatmg us.ng a gravure plate or other 

so f ar as the substrate sheet has a certain level of heat resistance and a certain level of strength. Examples o substrate 
shle uslb!e heSn inciude tissue papers, such as glassine paper, capacitor paper, and paraffin paper; plastics or 

35 exair^ such as polyethylene terephthalate and polyethylene naphthalate. polypropylene, cellophane. 

acetate, polyethylene, polyvinyl chloride, po^styrene, nylon, polyimide. P*"^"*^ 
Si and ionomers; and composite substrate sheets comprising combinations of the bssue papers and the plasty 
The\htekr s sdthe substrate sheet may be properly varied depending upon materials for the substrate shee so that 
to ^subS^sheet has proper strength, heat resistance and other properties. However, the th.ckness .s 2 to 1 oopm, 

40 prefeStboun 0 to 80 ,m. The surface of the substrate sheet may be subjected to corona treatment or the hk* 
mflT in order to regulate the surface glossiness of the record afterthe transfer, a mM ^^Z^^o 
!Jm may be used as the substrate sheet. In this case, matting methods usable herem mclude sandblastmg, mcorpo- 

S^nt^ 

45 m separate from the substrate sheet at the time of thermal transfer, a release layer 8 may be formed between the 
substrate sheTand the protective layer. In other words, a release layer may be provided on the substrate sheet to 
ende he subltrate sheet re.easab.e. The release layer may be foimed, for example, by coating a coatmg quid, 
contain ng at least one member selected from the group consisting of waxes, silicone waxes, s.hcone resms, fluo ores- 
r ^crlls polyvinyl alcohol resins, cellulose derivative resins, urethane resins, vinyl acetate resms, aery, vinyl 

so ether resins, ma.eic anhydride resins, and copolymers of monomers constituting these resms, by a conventual meth- 
od such as aravure coating or gravure reverse coating, and then drying the coating. 

EZnic3? has excellent adhesion to the substrate sheet and exceHent separability from the protective laye 
Smi The acrylic resin may be a polymer comprising at least one monomer selected from conventual acrylate 
55 monomers and methacrylate monomers. In this case, styren , acrylonitriie or the like may be copolymenzed with the 

[0^6] "acrylic resin preferably has a number average molecular weight of not more than 40,00a Wh n the 
number average molecular weight exceeds 40.000. the transferability of the protective layer is detenorated at the time 
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of the transfer of the protective layer. The upper limit of the number average molecular weight of the acrylic resin is 
40,000, and the lower limit of the number average molecular weight of the acrylic resin is about 10,000. When the 
. number average molecular weight is less than 10,000, an oligomer is also produced in synthesis of the acrylic resin. 
Therefore, in this case, stable properties cannot be provided. 

5 [0117] The release layer may be properly selected, for.example, from one which, at the time of thermal transfer, is 
transferred onto the object, one which, at the time of thermal transfer, is left on the substrate sheet side, or one which, 
at the time of thermal transfer, causes cohesive f ai lure. For example, from the viewpoints of excellent surface glossiness 
and stable transfer of the protective layer, the release layer is preferably a non-transferable one such that, at the time 
of thermal transfer, the release layer is left on the substrate sheet side and, after the thermal transfer, the interface of 

10 the release layer and the thermally transferable protective layer becomes the surface of the protective layer. 

[0118] The release layer may be formed by a conventional coating method, and a thickness of about 0.5 to 5 g/m 2 
on a dry basis suffices for the release layer. When the formation of a matte protective layer by the transfer is desired, 
a protective layer having a matte surface may be formed by incorporating various particles into the release layer, or 
by matting the surface of the release layer on its protective layer side. 

15 [0119] When the separability of the substrate sheet from the protective layer is good, there is no need to provide the 
release layer and, in this case, upon the thermal transfer, the protective layer can be separated directly from the sub- 
strate sheet. 

[0120] The thermally transferable protective layer 5 provided on the substrate sheet in the protective layer transfer 
sheet used in the present invention may be formed of various thermoplastic resins known as resins for a protective 
20 layer. Examples of resins for a protective layer usable herein include thermoplastic resins, forexample, polyester resins, 
polystyrene resins, acrylic resins, polyurethane resins, acrylated urethane resins, epoxy resins, phenoxy resins, sili- 
cone-modified products of these resins, mixtures of these resins, and ultraviolet screening resins. In addition, if nec- 
essary, ultraviolet absorbers, organic fillers and/or inorganic fillers may be properly added. 

[0121] A protective layer containing an ultraviolet screening resin or an ultraviolet absorber mainly functions to impart 
25 Hghtfastness to prints. An example of the ultraviolet screening resin is a resin formed by reacting a reactive ultraviolet 
absorber with a thermoplastic resin to bond the ultraviolet screening resin to the resin. More specifically, the ultraviolet 
screening resin may be, for example, a resin produced by introducing a reactive group, such as an addition-polymer- 
izable double bond (for example, a vinyl, acryloyl, or methacryloyl group) or an alcoholic hydroxyl, amino, carboxyl, 
epoxy, or isocyanate group into a conventional organic nonreactive ultraviolet absorber, for example, a salicylate, 
30 phenyl acrylate, benzophenone, benzotriazole, cumarin, triazine, or nickel chelate nonreactive organic ultraviolet ab- 
sorber. 

[0122] The ultraviolet absorber is a conventional organic nonreactive ultraviolet absorber, and examples thereof 
include salfcylate, phenyl acrylate, benzophenone, benzotriazole, cumarin, triazine, and nickel chelate nonreactive 
organic ultraviolet absorbers. 

35 [0123] The ultraviolet screening resin and the ultraviolet absorber may also be added to the release layer and the 
adhesive layer in the protective layer transfer sheet. 

[0124] The amount of the ultraviolet screening resin and the ultraviolet absorber added is 1 to 30% by weight, pref- 
erably about 5 to 20% by weight based on the binder resin. 

[0125] Specific examples of organic fillers and/or inorganic fillers include, but are not particularly limited to, polyeth- 
40 ylene wax, bisamide, nylon, acrylic resin, crosslinked polystyrene, silicone resin, silicone rubber, talc, calcium carbon- 
ate, titanium oxide, and finely divided silica such as microsilica and colloidal silica. Preferably, the filler has good slip- 
periness and has a particle diameter of not more than 1 0 u.m, more preferably in the range of 0.1 to 3 urn The amount 
of the filler added is in the range of 0 to 1 00 parts by weight based on 1 00 parts by weight of the above resin component 
and, at the same time, is such that the transferred protective layer can be kept transparent. 
45 [0126] Examples of particularly preferred resins for the protective layer Include polyester resins having a bisphenol 
skeleton, epoxy resins, and phenoxy resins. These resins are favorable, for example, from the viewpoints of good 
transferability to an object and compatibility with toner particles in the formation of an image by an electrophotographic 
recording system. When the above properties are taken into consideration, specific polyester resins disclosed by the 
applicant of the present application in Japanese Patent Application No. 36609/1994 are preferred. Specifically, pre- 
50 f erred polyester resins are those using, as a diol component, modified bisphenol A, represented by formula 1 , prepared 
by modifying bisphenol A with ethylene glycol or propylene glycol. 

[01 27] Propylene glycol-modified bisphenol A, which is a specific example of the modified bisphenol A, is represented 
by formula 2. 
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CH 3 

H-(OR) X -O-0-C--Q-O-(OR) y -B (1) 



CH, 



wherein R represents an ethylene or propylene group; and x and y are each an integer of 1 to 5, provided that the 
average of x and y is 1 to 3. 



CH, ?H 3 CH 3 



HO-CH-CH 2 -O-^0— C-<Q— O— CH 2 -CH-OH 



(2) 



CH, 



r0128] The polyester resin using, as a diol component, ethylene glycol- or propylene glycol-modif.ed bisphenol A 
has excellent compatibility with toner particles and excellent adhesion to toner images. The acd component of the 
XesTer es n is not particularly limited, and examples thereof include tumeric acid, phtha ic acd, terephthahc acid, 
Tsophmalic acid maleic acid, succinic acid, adipic acid, citraconic acid, itaconic acid, sebacc aad, malon,c ** *** 

or thylene glycol-modified bisphenol A represented by formula 1 and using, as an acd component fumanc acd, 
lleic acid ?erephthalic acid, or trimellitic acid can offer good compatibility with the binder resin and particularly ^toner 
particles, goodfixation oftonerandwettability of tonerandthus can realize ^ h ^^<^^r^ 
Z /polyester resin water-dispersible is contemplated, it is common practice to use a method wh.ch comprises the steps 
of dSEg the polyester resin in a ketone solvent, adding a dispersant and water to the solution, and then removing 

rai291 ,Ve: nie polyester resin is not limited to a polyester resin using the above bisphenol A as an alcohol component 
and the alcohol component may also be selected from glycols, such as polyethylene glycol, .sopropylene glycol, and 

?oT3^TnlT P Wresin used.as the.resin for.the formation of the thermally transferable protective layer is a potymer 
containing in its molecule two or more epoxy groups and a resin produced as a result of a nng opening reaction of the 
epoTgroups. The epoxy resin is generally produced by reacting epichlorohydrin with a compound having active hy- 
Tgl and then dehydroch.onnating the reaction product. Among epoxy resins, a bispheno A epoxy " 
epoxy equivalent of 450 to 5000 g is preferred, for example, from the viewpoints of excellent heat resistance and 
abrasion resistance. This bisphenol A epoxy resin may be produced by condensing epichlorohydnn with bisphenol A 
mi 31 Snoxy resin is also preferred as the binder resin for the thermally transferable protective layer. The phenoxy 
esin s generally synthesized from epichlorohydrin and bisphenol, and does not have in its ends a reactive epoxy 
gmup More specifically, the phenoxy resin may be synthesized by reacting high-purity bisphenol A and epiohlorohydrin 
wTh each other in a molar ratio of 1 : 1 , or by reacting high-purity bisphenol A diglycidyl ether and bisphenol A wrth 

each other in a molar ratio of 1 : 1 . tharma \w, tran* 

[0132] The glass transition temperature fTg) of the thermoplastic resm as the mam component of the thermalfy trans- 
ferable protective layer is preferably about 40 to 80°C. When the Tg value is in the above defined range upon heating 
SSTthSor thermal transfer, the flexibility of the protective layer can be fully exhibited and the protective layer can 
coirto the sh^e of concaves and convexes on the image-formed face and can impart, as an image film, excellent 
glossiness to the image. When the Tg value is excessively low, for example, upon stacking of records ^ 
fay rtransferred thereon, on top of one another, the protective layer adheres to the contact face, that is, the so-cal ed 
••blocking" is disadvantageous^ likely to take place. On the other hand, when the Tg value .s excessively high, the 
flexibility of the resin upon heating is unsatisfactory and, thus, the adhesion of the resin to the image in the pnnt is 

disadvantaaeouslv lowered. , , . 

[01 33] The thermoplastic resin in the thermally transferable protective layer preferably has a weight average molec- 
ular weight M w of not more than 20,000 and a number average molecular weight M n of not more than 1 0,000. Bringing 
the weight average molecular weight M w to not more than 20,000 and : at the same time, bringing the number average 
molecular weight M n to not more than 1 0,000 can enhance the flexibility of the resin upon heating and, thus, can realize 
the formation of a thermally transferable protective layer conforming to the shape of concaves and convexes ; on he 
surface of the image in the print. The lower limit of the weight average molecular weight is about 5 000. When the 
weight average molecularweight is excessively low, the resin is so soft that, upon stacking of records, with the protective 
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layer transferred thereon, on top of one another, the protective layer adheres to the contact face, that is ; the so-called 

"blocking" is likely to take place. When the weight average molecular weight exceeds 20,000 or when the number 
. average molecular weight exceeds 10 : 000, the resin is too hard to be used for the formation of the protective layer. 

That is, in this case, the adhesion between the resin layer and the image in the print is disadvantageously lowered. 
5 [0134] The weight average molecular weight and the number average molecular weight were measured by gel per- 
> meation chromatography (GPC). In this case, the column was ULTRA STYRAGELPLUSMX-tOOOA manufactured by 

Waters, the solvent was tetrahydrofuran (THF), polystyrene was used for the calibration curve, and the flow rate was 

1 ml/min. 

[0135] The resin used may be of a single type. When the layer strength and the handleability are taken into consid- 
10 eration, however, the combined use of resins different from each other in number average molecular weight is preferred. 
In this case, preferably, one type of the resin constitutes the main component of the resin and has a number average 
molecular weight M n of not more than 1 0,000 while the other type has a number average molecular weight M n of not 
less than 1 0,000. Preferably, a proper mixing weight ratio of the main resin to the other resin is selected from between 
60 : 40 to 100: 0. 

is [01 36] The thermally transferable protective layer may be formed by dissolving or dispersing the above resin for a 
protective layer and optionally an u Itraviolet absorber, an organic filler and/or an inorganic filler and the like in a suitable 
solvent to prepare an ink for a thermally transferable protective layer, coating the ink onto the above substrate sheet, 
for example, by gravure printing, screen printing, or reverse coating using a gravure plate, and drying the coating. 
[01 37] In this case, the coating is carried out so that the coverage of the whole layer to be transferred in the protective 

20 layer transfer sheet used in the present invention is about 2 to 30 g/m 2 , preferably 3 to 20 g/m 2 . 

[0138] In the protective layer transfer sheet used in the present invention, an adhesive layer 9 may be provided on 
the surface of the thermally transferable protective layer from the viewpoints of improved transferability onto and im- 
proved adhesion to the print as an object. The adhesive layer may be formed of any conventional pressure-sensitive 
adhesive or heat-sensitive adhesive. The adhesive layer is preferably formed of a thermoplastic resin having a glass 

25 transition temperature (Tg) of 40 to 80°C, For example, the selection of a resin having a suitable glass transition 
temperature from resins having good heat adhesion, for example, polyester resins, vinyl chloride-vinyl acetate copol- 
ymer resins, acrylic resins, ultraviolet absorber resins, butyral resins, epoxy resins, polyamide resins, and vinyl chloride 
resins, is preferred. In particular, the adhesive layer preferably contains at least one member selected from the group 
consisting of polyester resins, vinyl chloride-vinyl acetate copolymer resins, acrylic resins, ultraviolet absorber resins, 

30 butyral resins, and epoxy resins. The molecular weight of the resin is preferably low from the viewpoint of adhesion or 
when the adhesive layer is formed as a pattern by heating means, such as a thermal head : on a part of the thermally 
transferable protective layer rather than the whole area of the thermally transferable protective layer. 
[0139] The ultraviolet absorber resin may be a resin produced by reactively bonding a reactive ultraviolet absorber 
to a thermoplastic resin or an ionizing radiation -curable resin. Specifically, the ultraviolet absorber resin may be, for 

35 example, a resin produced by introducing a reactive group, such as an addition-polymerizable double bond (for exam- 
ple, a vinyl, acryloyl, ormethacryloyl group) or an alcoholic hydroxyl, amino, carboxyl, epoxy, or isocyanate group- into 
a conventional nonreactive organic ultraviolet absorber, for example, a salicylate, phenyl acrylate, benzophenone, 
benzotriazole, cumarin, triazine, or nickel chelate nonreactive organic ultraviolet absorber. 

[0140] The adhesive layer is formed by coating a coating liquid containing the resin for constituting the adhesive 
40 layer and optionally additives, such as an inorganic or organic filler, and drying the coating to form an adhesive layer 
preferably having a thickness of about 0.5 to 10 g/m 2 . 

(Means for thermal transfer of protective layer) 

45 [0141] In the image forming method according to the present invention, a protective layer is thermally transferred, 
from a protective layer transfer sheet comprising a thermally transferable protective layer separably provided on a 
substrate sheet, onto a print in its image formed by a nonsilver photographic color hard copy recording system. In this 
case, means usable for the thermal transfer of the protective layer includes: heating by a thermal head in such a state 
that a print and a protective layer transfer sheet are sandwiched between a thermal head and a platen; a heat roll 

50 system as shown in Fig. 1 (which is mainly used in commercially available laminators and uses hot pressing by means 
of a pair of heat rolls); sandwiching of a print and a protective layer transfer sheet between a heated flat plate and a 
flat plate; and sandwiching of a print and a protective layer transfer sheet between heated flat plate and a roll followed 
by hot pressing. Further, thermal transfer means using heating by laser irradiation is also applicable. 
[01 42] In the image forming method according to the present invention, means for forming an image in a print by the 

55 nonsilver photographic color hard copy recording system, such as an electrophotographic recording system, an ink jet 
recording system, or a thermal transfer recording system, and means for the thermal transfer of a protective layer on 
an image in a print using a protective layer transfer sh et comprising a thermally transferable protective layer separably 
provided on a substrate sheet are carried out in an in-line or offline manner which may be freely specified. When the 
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other and, in this state, may be used for carrying out these means. 

ro 43] in the image forming method according to the present invention, preferably, an .mage ,n a print . formed by 
an electrophotographic recording system, and a protective layer is formed in an offline manner on the toner ,mage ,n 
the print by using means for the thermal transfer of a protective layer. The reason for this is as follows. 
0?44 The binder resin used in the toner is a polyester resin using, as a diol, ethylene glycol- or propylene glycol- 
moaWed bisphend A. In this case, the acid component, which is copofycondensed with the alcohol component, ,s 
ma Scldd tumeric acid, clonic acid, itaconic acid, glutaconic acid, isophthalic acid, terep thahc acid, cyclohex- 
aned carboxylic acid, succinic acid, adipic acid, sebacic acid, azelaic acid, malonic acid or the like. As 
e ample in Japanese Patent Laid-Open No. 80586/1 993, for example, a polyester resm produced by co-polycondens- 
fngXea polyester or a linear polyester having a side chain with a tri- or higher carboxylic acd and/or a tn- or higher 
Sons extensively used. Since this toner binder resin is very highly compatible with the binder resm in the thermally 
Uansfo^ 

modified bisphenol A, or epoxy resin, the toner image can be brought into intimate contact with and strongly adhered 
to the thermally transferable protective layer. 

[0145] Outputs of the ink jet recording system, when allowed to stand in the air, undergo a change in hue under the 
nf uence of ozone, oxygen or the like. The present invention can overcome this problem. Specifically, the protective 
.ayer thermally transferred onto images in the prints according to the present invention can funct.on as a gas barrier 
and thus can prevent a change in hue of images. 

Third aspect of the invention 

[0146] One embodiment of the image forming method according to the third aspect will be described with reference 

mm 1 ' According to the image forming method of the third aspect, a print 1 output by a nonsilver photographic color 
hard copy recording system is provided. Separately, a protective layer transfer sheet 3 comprising a "er^ al- 
terable protective layer 5 separably provided on a substrate sheet 4 is provided. The pnnt 1 and the protective layer 
t^ers^ 

means 6 on an image 2 in the print 1 , and the substrate sheet 4 is then separated. 
(Print) 

f0148] The print 1 used in the present invention is one which has been output by a nonsilver photographic color hard 
copy ecording system selected from an electrophotographic recording system, an ink jet recording system and a 
STmal transfer recording system. In this case, an image may be formed directly on a substrate. Alternatively, if nee- 
esTr! ^eptive layer su/able for the recording system used may be provided on the substrate so that the r^^^ 

TomTs^ 

rene papers), wood-free papers, art papers, coated papers, cast coated papers, wallpapers, backing papers, papers 
mpregnated with synthetic Lin or emulsion, papers impregnated with synthetic rubber latex papers with synt hetic 
resin being internally added thereto, cellulosic fiber papers, such as paperboards, various plastic films or sheete, such 
as films or sheets of polyolefin, polystyrene, polycarbonate, polyethylene terephthalate, polyvmyl chloride, and 
polymeLcrylate. Further/additional examples of films or sheets usable herein include, but are not partou arty hmi ed 
to whtte opaque films prepared by adding a white pigment or a filler to the synthetic resin and forming a film from the 
mixture aXms with microvoids in the interior of the substrate. Further, a laminate of any combination of the above 
substrates may also be used. 

10150] The thickness of these substrates may be any one, for example, is generally about 10 to 300 urn. 
0151 An electrophotographic recording system is one of recording systems used in the formation of images ; ,r i he 
above prints. The principle of this recording system is as follows. When a photoreceptor passes through an electnf er 
tens generated by corona discharge are evenly e.ectrified on the surface of the photoreceptor. T e surfac o H e 
photoreceptor is imageW.se exposed in an exposure section. Electrified charges ,n areas exposed to light are removed 
C photo conducting^ 

section a charged toner is electrostatically deposited onto the latent image to form a v.s.ble image which ,s then 
transfeiWd onto a print in a transfer section. The transferred image is then fixed onto the print by heat and pressure 

[oi a 52] at, |n n th e e 'formation of a full-color image, toners of four colors, i.e., yellow, magenta, cyan, and black toners, are 
provided, and the above-described process is repeated for each of the toners. 
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[0153] An ink jet recording system may be used as one of the recording systems for the formation of images on 
prints. According to this system, ink droplets are ejected and deposited directly onto a recording medium to form char- 
acters or images. For example, in an on-demand-type ink jet recording system, droplets of ink are formed in response 
to image signals to perform recording. The on-demand-type ink jet recording system is classified, for example, into an 

5 electromechanical conversion type wherein a piezoelectric element is energized to change the volume of an ink cham- 
ber to eject the ink through nozzles, and an eletrothermal conversion system wherein a heating element is buried in 
nozzles and is energized to instantaneously heat and boil ink and consequently to form bubbles in the ink which cause 
a rapid volume change to eject the ink through the nozzles. In the formation of a full-color image, inks of four colors of 
yellow, magenta, cyan, and black are provided, and the above-described process is repeated for each ink. 

10 [01 54] Further, a thermal transfer recording system may be mentioned as one of the recording systems for the for- 
mation of images on prints. According to this system, heat energy controlled by image signals is generated by a thermal 
head and is used as an activating energy for recording materials such as inks. More specifically, an ink ribbon is put 
on top of recording paper, and the laminate is passed through between a thermal head and platen under a suitable 
level of pressure. In this case, the recording material is activated by the thermal head heated by energization and is 

is transferred onto the recording paper with the aid of the pressure of the platen. This transfer recording system may be 
classified into a hot-melt type and a thermal dye sublimation type, and any of these types may be used in the formation 
of images on prints according to the present invention. 

[01 55] An image may be formed on recording paper by any one of the above-described nonsilver photographic color 
hard copy recording systems, i.e., electrophotographic recording, ink jet recording, and thermal transfer recording 

20 systems. Alter natively, a combination of a plurality of the above recording systems may be used. For example, a method 
may be used wherein, in a halftone image portion, recording is carried out by the electrophotographic recording system 
while, in a character portion, recording is carried out by the hot-melt-type thermal transfer recording system. 
[0156] A method for bringing prints having significant surface irregularities produced particularly by the electropho- 
tographic recording system to photograph-like quality will be mainly described in detail. 

25 [0157] In the print used in the present invention, when an image is formed particularly by the electrophotographic 
system, a method may be used wherein a receptive layer is provided on a substrate and the interface of toner particles 
and the interface of the receptive layer are rendered soluble in each other to reduce the graininess of the toner. The 
receptive layer is preferably formed of a resin which can fix toner particles and, particularly in the case of a full-color 
electrophotographic system, can highly wet color toner particles. Resins usable for the formation of the receptive layer 

30 include: polyolefin resins, such as polyethylene and polypropylene; vinyl resins, such as polyvinyl chloride, polyvinyli- 
dene chloride, polyvinyl acetate, vinyl chloride-vinyl acetate copolymers, polyacrylic ester, and polystyrene; polyester 
resins; polyamide resins; copolymers of olefins, such as ethylene and propylene, with other vinyl monomers; ionomers; 
ceilulostc resins, such as ethylceilulose resins and cellulose acetate resins; polycarbonate resins; and phenoxy resins. 
Particularly preferred are polyester resins having a bisphenol A skeleton. 

35 [0158] The above resins may be used alone or as a mixture of two or more. When the receptive layer should be 
transparent, a resin having good compatibility should be selected and used. The receptive layer may be formed by 
optionally adding additives to the above resin, dissolving or dispersing the mixture in a suitable solvent to prepare a 
coating liquid, and coating the coating liquid on a substrate by conventional printing means, such as gravure printing 
or silk screen printing, or by conventional coating means, such as gravure coating. The thickness of the receptive layer 

40 is about 0.5 to 1 0 u,m on a dry basis. 

[0159] If necessary, organic and/or inorganic fillers may be mixed with the coating liquid for a receptive layer. Further, 
in the formation of an image by the electrophotographic system, an antistatic agent should be coated on both sides of 
a print to realize a good transfer region. 

45 (Protective layer transfer sheet) 

[01 60] The protective layer transfer sheet 3 used in the present invention comprises a thermally transferable protec- 
tive layer 5 separably provided on a substrate sheet 4 . tf necessary, a heat resistant slip layer 7 may be provided on 
the backside of the substrate sheet 4, that is, on the substrate sheet 4 in its side remote from the thermally transferable 

50 protective layer 5, from the viewpoint of preventing adverse effect, such as sticking or cockling caused by heat, for 
example, from the thermal head or heat roll as thermal transfer means 6. Further, if necessary, a release layer 8 may 
be provided between the substrate sheet 4 and the thermally transferable protective layer 5 to facilitate the separation 
of the thermally transferable protective layer 5 from the substrate sheet 4 at the time of the thermal transfer. Furthermore, 
an adhesive layer 9 may be provided on the thermally transferable protective layer 5 of the protective layer transfer 

55 sheet 3, for example, from the viewpoints of improved transferability and easy adhesion of the thermally transferable 
protective layer 5 onto the print (see Fig. 2). 

[0161] It should be noted that the protective layer thermally transferred onto the image of the print should have 
transparency high enough to permit the underlying thermally transferred image to be viewed through the protective 
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layer without any trouble. 

[0162] Any conventional resin may be used as the resin for the formation of the heat resistant slip layer 7, and 
examples thereof include polyvinylbutyral resins, polyvinylacetoacetal resins, polyester resins, vinyl chloride-vinyl ac- 
etate copolymers, polyether resins, polybutadiene resins, styrene-butadiene copolymers, acrylic polyols, polyurethane 
acrylates, polyester acrylates, polyether acrylates, epoxy acrylates, urethane or epoxy prepolymers, nitrocellulose res- 
ins, cellulose nitrate resins, cellulose acetopropionate resins, cellulose acetate butyrate resins, cellulose acetate hy- 
drogenphthalate resins : cellulose acetate resins, aromatic polyamide resins, polyimide resins, polycarbonate resins, 
and chlorinated polyolefin resins. 

[0163] Slip property-imparting agents added to or coated on the heat resistant slip layer formed of the above resin 
include phosphoric esters, silicone oils, graphite powders, silicone graft polymers, fluoro graft polymers, acrylic silicone 
graft polymers, acrylsiloxanes, arylsiloxanes, and other silicone polymers. Preferably, the heat resistant slip layer is 
formed of a polyol, for example, a polyalcohol polymer compound, a polyisocyanate compound, or a phosphoric ester 
compound. Further, the addition of a filler is more preferred. 

[01 64] The heat resistant slip layer may be formed by dissolving or dispersing the above resin, slip property-imparting 
agent, and filler in a suitable solvent to prepare an ink for a heat resistant slip layer, coating the ink on the backside of 
the substrate sheet, for example, by gravure printing, screen printing, reverse coating using a gravure plate or other 
coating means, and drying the coating. 

[0165] Any conventional substrate sheet may be used as the substrate sheet 4 in the protective layer transfer sheet 
so far as the substrate sheet has a certain level of heat resistance and a certain level of strength. Examples of substrate 
sheet usable herein include tissue papers, such as glassine paper, capacitor paper, and paraffin paper; plastics, for 
example, polyesters, such as polyethylene terephthalate and polyethylene naphthalate, polypropylene, cellophane, 
polycarbonate, cellulose acetate, polyethylene, polyvinyl chloride, polystyrene, nylon, polyimide, polyvinylidene chlo- 
ride, and ionomers; and composite substrate sheets comprising combinations of the tissue papers and the plastics. 
Thethickness of the substrate sheet may be properly varied depending upon materials for the substrate sheet so that 
the substrate sheet has proper strength, heat resistance and other properties. However, the thickness is 2 to 100 p.m, 
preferably about 1 0 to 80 \im. The surface of the substrate sheet may be subjected to corona treatment or the like. 
[0166] In order to regulate the surface glossiness of the record afterthe transfer, a matte polyethylene terephthalate 
film may be used as the substrate sheet. In this case, matting methods usable herein include sandblasting, incorpo- 
ration, and internal foaming. The specular glossiness of the film, which has been rendered matte, as measured in the 
angle'range of 45 to 75 degrees -according to JIS Z 8741 is preferably not less than 65% and not more than 110%. 
When the specular glossiness is less than 65%, the glossiness is too low to provide photograph-like records. On the 
otherhand.when the specular.glossiness exceeds 1.1 0% t 4haglossiness,is too high to provide photograph-like.records. 
[0167] In the protective layer transfer sheet according to the present invention, a release layer 8 may be provided 
between the substrate sheet and the thermally transferable protective layer. The release layer may be formed of a 
material having excellent release properties, such as waxes, silicone wax, silicone resin, or fluororesin, or a relatively 
high-softening resin, which does not melt upon exposure to heat of heat rolls or the like, for example, cellulosic resin, 
acrylic resin, polyurethane resin, polyvinyl acetal resin, or any of the above resins with a heat release agent, such as 
wax, incorporated therein. Further, the addition of a filler to the release layer permits the peel force to be properly 
regulated. 

[0168] The release layer may be formed in the same manner as used in the formation of the heat resistant slip layer, 
and a thickness of about 0.5 to 5 g/m 2 suffices for the release layer. 

[0169] The thermally transferable protective layer 5 provided on the substrate sheet in the protective layer transfer 
sheet used in the present invention may be formed of various conventional resins known as resins for a protective 
layer. Examples of resins for a protective layerusable herein include thermoplastic resins, forexample, polyester resins, 
polystyrene resins, acrylic resins, polyurethane resins, acrylated urethane resins, epoxy resins, phenoxy resins, sili- 
cone-modified products of these resins, mixtures of these resins, ionizing radiation-curable resins, and ultraviolet 
screening resins. In addition, if necessary, ultraviolet absorbers, organic fillers and/or inorganic fillers may be properly 
added. 

[0170] A protective layer containing an ionizing radiation-cured resin is particularly excellent in plasticizer resistance 
and scratch resistance. The ionizing radiation-curable resin for this purpose may be any conventional one. For example, 
a resin formed by crosslinkinig and curing a radically polymerizable polymer or oligomer through ionizing radiation 
irradiation and, if necessary, adding a photopolymerization initiator thereto, and then performing polymerization 
crosslinking by applying an electron beam or ultraviolet light may be used. The ionizing radiation-cured resin may also 
be added to the release layer and the adhesive layer in the protective layer transfer sheet. 

[01 71 ] A protective layer containing an ultraviolet screening resin or an ultraviolet absorber mainly functions to impart 
lightfastness to prints. An example of the ultraviolet screening resin is a resin formed by reacting a reactive ultraviolet 
absorber with a thermoplastic resin or the above-described ionizing radiation-curable resin to bond the ultraviolet 
screening resin to the resin. More specifically, the ultraviolet screening resin may be, for example, a resin produced 
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by introducing a reactive group, such as an addition-polymerizable double bond (for example, a vinyl, acryloyl, or 

methacryloyl group) or an alcoholic hydroxyl, amino, carboxyl, epoxy, or isocyanate group into a conventional organic 
r nonreactive ultraviolet absorber, for example, a salicylate, phenyl acrylate, benzophenone, benzotriazole, cumarin, 

triazine, or nickel chelate nonreactive organic ultraviolet absorber. 
5 [0172] The ultraviolet absorber is a conventional organic nonreactive ultraviolet absorber, and examples thereof 
* include salicylate, phenyl acrylate, benzophenone, benzotriazole, cumarin, triazine, and nickel chelate nonreactive 

organic ultraviolet absorbers. 

[0173] The ultraviolet screening resin and the ultraviolet absorber may also be added to the release layer and the 
adhesive^ layer in the protective layer transfer sheet. 
10 [0174] The amount of the ultraviolet screening resin and the ultraviolet absorber added is 1 to 30% by weight, pref- 
erably about 5 to 20% by weight based on the binder resin. 

[0175] Specific examples of organic fillers and/or inorganic fillers include, but are not particularly limited to, polyeth- 
ylene wax, bisamide, nylon, acrylic resin, crosslinked polystyrene, silicone resin, silicone rubber, talc, calcium carbon- 
ate, titanium oxide, and finely divided silica such as microsilica and colloidal silica. Preferably, the filler has good slip- 
is periness and has a particle diameter of not more than 1 0 urn, more preferably in the range of 0. 1 to 3 um The amount 
of the filler added is in the range of 0 to 1 00 parts by weight based on 1 00 parts by weight of the above resin component 
and, at the same time, is such that the transferred protective layer can be kept transparent. 

[0176] Examples of particularly preferred resins for the protective layer include polyester resins having a bisphenol 
skeleton, epoxy resins, and phenoxy resins. These resins are favorable, for example, from the viewpoints of good 

20 transferability to an object and compatibility with toner particles in the formation of an image by an electrophotographic 
recording system. When the above properties are taken into consideration, specific polyester resins disclosed by the 
applicant of the present application in Japanese Patent Application No. 36609/1994 are preferred. Specifically, pre- 
ferred polyester resins are those using, as a diol component, modified bisphenol A, represented by formula 1 , prepared 
by modifying bisphenol A with ethylene glycol or propylene glycol. 

25 [01 77] Propylene glycol-modified bisphenol A, which is a specific example of the modified bisphenol A, is represented 
by formula 2. 



30 
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35 wherein R represents an ethylene or propylene group; and x and y are each an integer of 1 to 5, provided that the 
average of x and y is 1 to 3. 



CH 3 CH 3 CH 3 

HO CH CH 2 O ^ C O CH 2 — CH— OH (2) 

CH 3 

45 [0178] The polyester resin using, as a diol component, ethylene glycol- or propylene glycol-modified bisphenol A 
has excellent compatibility with toner particles and excellent adhesion to toner images. The acid component of the 
polyester resin is not particularly limited, and examples thereof include fumaric acid, phthalic acid, terephthalic acid, 
isophthalic acid, maleic acid, succinic acid, adipic acid, citraconic acid, itaconic acid, sebacic acid, malonic acid, hex- 
acarboxylic acid, and trimellitic acid. Among these polyester resins, resins using, as a diol component, propylene glycol- 

50 or ethylene glycol-modified bisphenol A represented by formula 1 and using, as an acid component, fumaric acid, 
maleic acid, terephthalic acid, or trimellitic acid can offer good compatibility with the binder resin and particularly toner 
particles, good fixation of toner and wettability of toner and thus can realize images having good quality. The diol 
component, however, is not particularly limited, and may also be selected, for example, from glycols, such as ethylene 
glycol, isopropylene glycol, and neopentyl glycol. 

55 [0179] When rendering the polyester resin water-dispersible is contemplated, it is common practice to use a method 
which comprises the steps of dissolving the polyester resin in a ketone solvent, adding a dispersant and water to the 
solution, and then removing th solvent. 

[01 80] The glass transition temperature (Tg) of the polyester resin is preferably about 40 to 80°C. When the Tg value 



19 



is in the above defined range, upon heating at the time of thermal transfer, the flexibility of the protective layer can be 
fully exhibited and the protective layer can conform to the shape of concaves and convexes on the image-formed face 
and can impart, as an image film, excellent glossiness to the image. When the Tg value is excessively low, for example, 
upon stacking of records, with the protective layer transferred thereon, on top of one another, the protective layer 
adheres to the contact face, that is, the so-called "blocking" is disadvantageously likely to take place. On the other 
hand, when the Tg value is excessively high, the flexibility of the resin upon heating is unsatisfactory and, thus, the 
adhesion of the resin to the image in the print is disadvantageously lowered. 

[0181J The polyester resin as the resin for the formation of the thermally transferable protective layer preferably has 
a weight average molecular weight M w of not more than 30,000. Bringing the weight average molecular weight of the 
polyester resin to not more than 30,000 can enhance the flexibility of the resin upon heating and, thus, can realize the 
formation of a thermally transferable protective layer conforming to the shape of concaves and convexes on the surface 
of the image in the print. The lower value of the average molecular weight is about 5,000. When the average molecular 
weight is excessively low, the resin is so soft that, upon stacking of records, with the protective layertransferred thereon, 
on top ol one another, the protective layer adheres to the contact face, that is, the so-called "blocking" is likely to take 
place When the average molecular weight exceeds 30,000, the resin is too hard to be used for the formation of the 
protective layer. That is, in this case, the adhesion between the resin layer and the image in the print is disadvanta- 
geously lowered. 

[0182J The weight average molecular weight was measured by gel permeation chromatography (GPC). In this case, 
the column was ULTRA STYRAGELPLUSMX-1000A manufactured by Waters, the solvent was tetrahydrofuran (TH F), 
polystyrene was used for the calibration curve, and the flow rate was 1 ml/min. 

[01 83J The epoxy resin used as the resin for the formation of the thermally transferable protective layer is a polymer 
containing in its molecule two or more epoxy groups and a resin produced as a result of a ring opening reaction of the 
epoxy groups. The epoxy resin is generally produced by reacting epichlorohydrin with a compound having active hy- 
drogen and then dchydrochlorinating the reaction product. Among epoxy resins, a bisphenol A epoxy resin having an 
epoxy equivalent of 450 to 5000 g is preferred, for example, from the viewpoints of excellent heat resistance and 
abrasion resistance. This bisphenol A epoxy resin may be produced by condensing epichlorohydrin with bisphenol A. 
[0184] Phenoxy resin is also preferred as the binder resin forthe thermally transferable protective layer. The phenoxy 
resin is generally synthesized from epichlorohydrin and bisphenol, and does not have in its ends a reactive epoxy 
group. More specifically, the phenoxy resin may be synthesized by reacting high-purity bisphenol A and epichlorohydrin 
with each other in a molar ratio of 1 : 1 , or by reacting high-purity bisphenol A diglycidyl ether and bisphenol A with 
each other in a molar ratio of 1 : 1 . 

[01851 The thermoplastic resin as.the resin.for.the formation.of the thermally transferable protective layer preferably 
has a storage modulus of not more than 1 x 10 5 Pa at 110 o C. When the storage modulus of the theimoplastic resin is 
not more than 1 x 1 0 5 Pa at 1 1 0°C, the protective layer is easily softened at the time of thermal transfer and, thus, a 
thermally transferable protective layer can be formed which, upon thermal transfer, can smoothly conform to the shape 
of concaves and convexes on the surface of the image in the print. 

[0186] The lower limit of the storage modulus at 110°C is about 1 x 10 1 Pa. When the storage modulus is below the 
above lower limit, the resin is so soft that, upon stacking of records, with the protective layer transferred thereon, on 
top of one another, the protective layer adheres to the contact face, that is, the so-called "blocking" is disadvantageously 
likely to take place. On the other hand, when the storage modulus at 110°C of the thermoplastic resin exceeds 2 x 1 05 
Pa, the resin is so hard that the adhesion of the resin to the image in the print is disadvantageously lowered. 
[0187] The above storage modulus was measured by means of a viscoelasticity measuring device (ARES) manu- 
factured by Rheometric Scientific at a frequency of 1 rads -1 . 

[01 88] The thermally transferable protective layer may be formed by dissolving or dispersing the above resin for a 
protective layer and optionally an ultraviolet absorber, an organic filler and/or an inorganic filler and the like in a suitable 
solvent to prepare an ink for a thermally transferable protective layer, coating the ink onto the above substrate sheet, 
for example, by gravure printing, screen printing, or reverse coating using a gravure plate, and drying the coating. 
[01 891 I n this case, the coating is carried out so that the coverage of the whole layer to be transferred in the protective 
layer transfer sheet used in the present invention is about 2 to 30 g/m 2 , preferably 3 to 20 g/m 2 . 
[0190] In the protective layer transfer sheet used in the present invention, an adhesive layer 9 may be provided on 
the surface of the thermally transferable protective layer from the viewpoints of improved transferability onto and im- 
proved adhesion to the print as an object. The adhesive layer may be formed of any conventional pressure-sensitive 
adhesive or heat-sensitive adhesive. The adhesive layer is preferably formed of a thermoplastic resin having a glass 
transition temperature (Tg) of 40 to 80°C. For example, the selection of a resin having a suitable glass transition 
t mperature from resins having good heat adhesion, for example, polyester resins, vinyl chloride-vinyl acetate copol- 
ymer resins, acrylic resins, ultraviolet absorber resins, butyral resins, epoxy resins, polyamide resins, and vinyl chloride 
resins, is pr ferred. In particular, the adhesive layer preferably contains at least one member selected from th group 
consisting of polyester resins, vinyl chloride-vinyl acetate copolymer resins, acrylic resins, ultraviolet absorber resins, 
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butyral resins, and epoxy resins. The molecular weight of the resin is preferably low from the viewpoint of adhesion or 
when the adhesive layer is formed as a pattern by heating means, such as a thermal head, on a part of the thermally 
transferable protective layer rather than the whole area of the thermally transferable protective layer. 
[0191] The ultraviolet absorber resin may be a resin produced by reactively bonding a reactive ultraviolet absorber 
5 to a thermoplastic resin or an ionizing radiation-curable resin. Specifically, the ultraviolet absorber resin may be, for 
* example, a resin produced by introducing a reactive group, such as an addition-polymerizable double bond (for exam- 
ple, a vinyl, acryloyl, or methacryloyl group) or an alcoholic hydroxy!, amino, carboxyl, epoxy, or isocyanate group into 
a conventional nonreactive organic ultraviolet absorber, for example, a salicylate, phenyl acrylate, benzophenone, 
benzotriazole, cumarin, triazine, or nickel chelate nonreactive organic ultraviolet absorber. 
10 [0192] The adhesive layer is formed by coating a coating liquid containing the resin for constituting the adhesive 
layer and optionally additives, such as an inorganic or organic filler, and drying the coating to form an adhesive layer 
preferably having a thickness of about 0.5 to 10 g/m 2 . 

(Means for thermal transfer of protective layer) 

15 

[0193] In the image forming method according to the present invention, a protective layer is thermally transferred, 
from a protective layer transfer sheet comprising a thermally transferable protective layer separably provided on a 
substrate sheet, onto a print in its image formed by a nonsilver photographic color hard copy recording system. In this 
case, means usable for the thermal transfer of the protective layer includes: heating by a thermal head in such a state 

20 that a print and a protective layer transfer sheet are sandwiched between a thermal head and a platen; a heat roll 
system as shown in Fig. 1 (which is mainly used in commercially available laminators and uses hot pressing by means 
of a pair of heat rolls); sandwiching of a print and a protective layer transfer sheet between a heated flat plate and a 
flat plate; and sandwiching of a print and a protective layer transfer sheet between heated flat plate and a roll followed 
by hot pressing. Further, thermal transfer means using heating by laser irradiation is also applicable. 

25 [0194] In the image forming method according to the present invention, means for forming an image in a print by the 
nonsilver photographic color hard copy recording system, such as an electrophotographic recording system, an ink jet 
recording system, or a thermal transfer recording system, and means for the thermal transfer of a protective layer on 
an image in a print using a protective layer transfer sheet comprising a thermally transferable protective layer separably 
provided on a substrate sheet are carried out in an in-line or offline manner which may be freely specified. When the 

30 above means is carried out in an in-line manner, the image forming means and the protective layer thermal transfer 
means may be carried out in an identical apparatus, or alternatively, separate apparatuses may be connected to each 
other and, in this state, may be used for carrying.out these means. 

[0195] In the image forming method according to the present invention, preferably, an image in a print is formed by 
an electrophotographic recording system, and a protective layer is formed in an offline manner on the toner image in 

35 the print by using means for the thermal transfer of a protective layer. The reason for this is as follows. 

[0196] The binder resin used in the toner is a polyester resin using, as a diol, ethylene glycol- or propylene glycol- 
modified bisphenol A. In this case, the acid component, which is copolycondensed with the alcohol component, is 
maleic acid, fumaric acid, citraconic acid, itaconic acid, glutaconic acid, isophthalic acid, terephthalic acid, cyclohex- 
anedicarboxylic acid, succinic acid, adipic acid, sebacic acid, azelaic acid, malonic acid or the like. As described, for 

40 example, in Japanese Patent Laid-Open No. 80586/1993, for example, a polyester resin produced by co-polycondens- 
ing a linear polyester or a linear polyester having a side chain with a tri- or higher carboxylic acid and/or a tri- or higher 
alcohol is extensively used. Since this toner binder resin is very highly compatible with a polyester resin as the binder 
resin in the thermally transferable protective layer, the polyester resin using, as a diol component, ethylene glycol- or 
propylene glycol-modified bisphenol A, the toner image can be brought into intimate contact with and strongly adhered 

45 to the thermally transferable protective layer. 

[0197] Outputs of the ink jet recording system, when allowed to stand in the air, undergo a change in hue under the 
influence of ozone, oxygen or the like. The present invention can overcome this problem. Specifically, the protective 
layer thermally transferred onto images in the prints according to the present invention can function as a gas barrier 
and thus can prevent a change in hue of images. 

50 

EXAMPLES 

[01 98] The present invention will be described in more detail with reference to the following examples. In the following 
examples, "parts" or "%" is by mass unless otherwise specified. 

55 

(Example A1) 

[0199] A 1 2 urn-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
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as a substrate sheet. A coating liquid for a thermally transferable protective layer having the following composition was 
gravure coated on one side of the substrate sheet to form a thermally transferable protective layer at a coverage of 
20.0 g/m 2 on a dry basis. Thus, a protective layer transfer sheet of Example A1 was prepared. 



<Coatmg liquid for thermally transierauie protective layers 




Dn i WftPtnr roo : n /^nniwrnor r»f fi imarip «Hri whh PO-modified bisohenol A. To; 58°C, Mw; 1 5000, storage 
\r oiyester resin icopoiyr iici ui i un iai iv* autu wuu 1 1 luumcy u'^' * m • y ♦ ww w i • ^ 


40 parts 


modulus G' at 1 1 0°C: 1 .5 x 1 0 2 Pa) 


0.2 part 


Silica particles (average particle diameter 15 jim) 


Methyl ethyl ketone 


30 parts 


Toluene 


30 parts 



(Example A2) 

[0200] A 25 ^im-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
as a substrate sheet. A coating liquid for a release layer having the following composition was gravure coated on one 
side of the substrate sheet to form a release layer at a coverage of 3.0 g/m 2 on a dry basis. A coating liquid for a 
thermally transferable protective layer having the following composition was gravure coated on the release layer to 
form a thermally transferable protective layer at a coverage of 1 0.0 g/m 2 on a dry basis. Thus, a protective layer transfer 
sheet of Example A2 was prepared. 



<Coating liquid for release layer> 


Acrylic resin (BR-87, manufactured by Mitsubishi Rayon Co., Ltd.) 


30 parts 


Methyl ethyl ketone 


35 parts 


Toluene 


35 parts 



<Coatlng liquid for thermally transferable protective layer> 


Epoxy resin (1007, manufactured by Yuka Shell Epoxy K.K.) (Tg: 82°C, storage modulus G' at 110°C: 


30 parts 


1.0 x IC^Pa) 




Methyl ethyl ketone 


35 parts 


Toluene 


35 parts 



(Example A3) 

[0201] A 50 [im-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, lnc.)was provided 
as a substrate sheet. The same coating liquid for a release layer as used in Example'2 was gravure coated on one 
side of the substrate sheet to form a release layer at a coverage of 3.0 g/m 2 on a dry basis. On the other hand, a 
coating liquid for a heat resistant slip layer having the following composition was previously gravure coated on the 
backside of the substrate sheet to form a heat resistant slip layer at a coverage of 2.0 g/m 2 on a dry basis. In this case, 
the heat resistant slip layer after coating was heat aged to cure the coating. 



<Coating liquid for heat resistant slip layer> 


Polyvinyl butyrai resin (S-lec BX-1 , manufactured by Sekisui Chemical Co., Ltd.) 


3.6 parts 


Polylsocyanate (Burnock D 750-45, manufactured by Dainippon Ink and Chemicals, Inc.) 


19.2 parts 


Phosphoric ester surfactant (Plysurf A 208 S, manufactured by 


2.9 parts 


Dai-lchi Kogyo Seiyaku Co., Ltd.) 


Phosphoric ester surfactant (Phosphanol RD 720, manufactured by Toho Chemical Industry Co., Ltd.) 


0.3 part 


Talc (manufactured by Nippon Talc Co., Ltd.) 


0.2 part 


M thyl ethyl ketone 


33 parts 


Toluen 


33 parts 



[0202] Next, the same coating liquid for a thermally transferable protective layer as used in Example A2 was gravure 
coated on the release layer to form a thermally transferable protective layer at a coverage of 1 0.0 g/m 2 on a dry basis. 
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Further, a coating liquid for an adhesive layer having the following composition was gravure coated on the thermally 
transferable protective layer to form an adhesive layer at a coverage of 5.0 g/m 2 on a dry basis. Thus, a protective 
layer transfer sheet of Example A3 was prepared. 



<Coating liquid for adhesive layer> 


Polyester resin (Vylon 220, manufactured by Toyobo Co., Ltd.) 


30 parts 


Methyl ethyl ketone 


35 parts 


Toluene 


35 parts 



10 

(Example A4) 

[0203] A protective layer transfer sheet of Example A4 was prepared in the same manner as in Example A2, except 
that the coating liquid for a thermally transferable protective layer in Example A2 was changed to a coating liquid having 
15 the following composition. 



<Coating liquid for thermally transferable protective layer> 


Epoxy resin (1007, manufactured by Yuka Shell Epoxy K.K.) (Tg: 82°C, storage modulus G* at 110°C: 


15 parts 


1.0 x 10 4 Pa) 




Cerium oxide (cerium ultraviolet absorber) (NEEDRAL W-100, manufactured by Taki Chemical Co., Ltd.) 


1 5 parts 


Methyl ethyl ketone 


35 parts 


Toluene 


35 parts 



25 (Example A5) 

[0204] The procedure of Example A2 was repeated, except that the substrate sheet was changed to a 25 jim-thick 
Matte PET (a polyethylene terephthalate film having a matted surface, Lu mirror X44 manufactured by Toray Industries, 
Inc., specular glossiness 45%). Thus, a protective layer transfer sheet of Example A5 was prepared. 

30 

(Example A6) 

[0205] The procedure of Example A2 was repeated, except that the substrate sheet was changed to a 19 urn-thick 
Matte PET (a polyethylene terephthalate film having a matted surface, Lumirror X42 manufactured by Toray Industries, 
35 inc., specular glossiness 19%). Thus, a protective layer transfer sheet of Example A6 was prepared. 

(Example A7) 

[0206] The procedure of Example A2 was repeated, except that the substrate sheet was changed to a 26 urn-thick 
40 Matte PET (a polyethylene terephthalate film having a malted surface, Lumirror manufactured by Toray Industries, Inc., 
specular glossiness 80%). Thus, a protective layer transfer sheet of Example A7 was prepared. 
[0207] Next, prints for evaluation were provided under the following conditions. 

(a) An image of a test pattern was formed on a cast coated paper by an electrophotographic system by means of 
45 Color PPC (PIXEL) manufactured by Canon Inc. This output is designated as print a. 

(b) An image of a test pattern was formed on a cast coated paper by a hot-melt transfer system by means of 
Microdry (MD-5500, manufactured by Alps Electric Co., Ltd.). This output is designated as print b. 

(c) An image of a test pattern was formed on a specialty paper by a dye sublimation transfer system by means of 
Microdry (MD-5500, manufactured by Alps Electric Co., Ltd.). This output is designated as print c. 

so (d) An image of a test pattern was formed on a specialty paper by an ink jet system by means of an ink jet printer 

(MC-2000, manufactured by Seiko Epson Corporation). This output is designated as print d. 

[0208] A thermally transferable protective layer was transferred using each of the protective layer transfer sheets of 
the examples of the present invention prepar d above onto the image of the prints. The transfer was carried out by 
55 means of a heat roll-type laminator under conditions of roll temperature 120°C, roll pressure 1 .5 kg/cm, and lamination 
speed 1 cm/sec. 
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(Evaluation effect) 

[0209] The protective layer was thermally transferred using the protective layer transfer sheet of Example A1 onto 
the prints a, b, c, and d. As a result, for all the prints, the surface was flattened, and a high level of glossiness could 
5 be imparted. Further, the image sharpness was high, and, in particular, for the prints a and c, the image quality was 
comparable to that of silver salt photographs. Furthermore, the records thus obtained had excellent fastness properties, 
such as excellent fastness to weathering, because the surface of the images was covered with the thermal transfer 
protective layer. 

[0210] The protective layer was thermally transferred using the protective layer transfer sheet of Example A2 onto 
10 the prints a and b. As a result, for all the prints, the surface was flattened, and a high level of glossiness could be 
imparted. Further, the image sharpness was high, and, in particular, for the print a, the image quality was comparable 
to that of silver salt photographs. Furthermore, the records thus obtained had excellent fastness properties, such as 
excellent fastness to weathering, because the surface of the images was covered with the thermal transfer protective 
layer. 

is [021 1] The protective layer was thermally transferred using the protective layer transfer sheet of Example A3 onto 
the prints c and d. As a result, for all the prints, the surface was flattened, and a high level of glossiness could be 
imparted. Further, the image sharpness was high, and, in particular, for the print c, the image quality was comparable 
to that of silver salt photographs. Furthermore, the records thus obtained had excellent fastness properties, such as 
excellent fastness to weathering, because the surface of the images was covered with the thermal transfer protective 

20 layer. 

[0212] The protective layer was thermally transferred using the protective layer transfer sheet of Example A4 onto 
the print c. As a result, the surface of the print was flattened, and a high level of glossiness could be imparted. Further, 
the image sharpness was high, and the image quality was comparable to that of silver salt photographs. Furthermore, 
the record thus obtained had excellent fastness properties, such as excellent fastness to weathering, because the 

25 surface of the image was covered with the thermal transfer protective layer. 

[021 3] The protective layer was thermally transferred using the protective layer transfer sheets of Examples A5 and 
A6 onto the prints a and b. As a result, for all the prints, the surface was in a matte state, the image sharpness was 
high , and, in particular, for the print a, the image quality was comparable to that of silver salt photographs (matte type). 
Further, the records thus obtained had excellent fastness properties, such as excellent fastness to weathering, because 

30 the surface of the image was covered with the thermal transfer protective layer. 

[021 4] The protective layer was thermally transferred using the protective layer transfer sheet of Example A7 onto 
the prints a.and.b. As. a> result,.. the prints. were.relatively. glossy, had a somewhat matte surface, and had high image, 
sharpness, and, in particular, for the print a, the image quality was comparable to that of silver salt photographs. Further, 
the records thus obtained had excellent fastness properties, such as excellent fastness to weathering, because the 

35 surface of the image was covered with the thermal transfer protective layer. 

[0215] A protective layer was thermally transferred using the protective layer transfer sheet of each of the above 
examples of the present invention onto prints, and, for the records, the specular glossiness was measured at 45 degrees 
according to JIS Z 8741 . The results of the measurement are shown in Table A1 below. 



Table A1 



45 



50 





Glossiness of surface of record 


Print 


Ex. A1 


99% 


d 


Ex. A2 


103% 


a 


Ex. A3 


102% 


b 


Ex. A4 


100% 


c 


Ex. A5 


51% 


a 


Ex. A6 


30% 


a 


Ex. A7 


85% 


a 



(Example A8) 

[021 6] The protective layer transfer sheet of Example A2 was cut into a size of 230 mm x 320 mm. A white cardboard 
paper (270 g/m 2 ) was provided as a material for a mount, and was cut into a size of 240 mm x 330 mm to prepare a 
mount. The protective layer transfer sheet was then put on top of the mount, and the upper end of the protective layer 
transfer sheet was fixed onto the upper end of the mount by applying a mending tape. A print of size A4 was sandwiched 
between the protective layer transfer sheet and the mount, followed by the transfer of the protective layer. 
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(Comparative Example A1) 

[0217] A 50 u.m-thick polyethylene te rep nth a late film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
as a substrate sheet. A coating liquid for a laminate adhesive layer having the following composition was gravure 
coated on one side of the substrate sheet to form a laminate adhesive layer at a coverage of 2.0 g/m 2 on a dry basis. 
Thus, a laminate sheet was prepared. 



<Coating liquid for laminate adhesive layer> 


Vinyl chloride-vinyl acetate copolymer (#1000 ALK, manufactured by Denki Kagaku Kogyo K.K.) 
Toluene 

Methyl ethyl ketone 


30 parts 
35 parts 
35 parts 



[0218] The laminate sheet provided in the above comparative example was applied, offline from image formation 
means, onto the whole area of the prints including images produced in the same manner as described above by means 
of a heat roll-type laminator. The records provided with a laminate sheet thus obtained had acceptable surface gloss- 
iness and image sharpness. The records, however, were partly cockled. Further, the thickness of the records was 
significantly large, the hand feeling and the like were deteriorated, and the handleability was poor. 
[021 9] As is apparent from the foregoing description, according to the image forming method of the present invention 
comprising the steps of: providing a print output by a nonsilver photographic color hard copy recording system; providing 
a protective layer transfer sheet comprising a thermally transferable protective layer separably provided on a substrate 
sheet; putting the print and the protective layer transfer sheet on top of each other and thermally transferring the 
protective layer onto an image in the print; and then separating the substrate sheet from the protective layer transfer 
sheet, the concaves and the convexes on the surface of the image can be flattened by the transferred protective layer 
to impart a high level of glossiness to the image. Further, unlike film laminates, it is possible to eliminate the necessity 
of significantly increasing the thickness of records, and records can be realized which have image quality comparable 
to that of silver salt photographs. 



[0220] A 1 2 pm-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
as a substrate sheet. A coating liquid for a thermally transferable protective layer having the following composition was 
gravure coated on one side of the substrate sheet to form a thermally transferable protective layer at a coverage of 
20.0 g/m 2 on a dry basis. Thus, a protective layer transfer sheet of Example B1 was prepared. 



<Coating liquid for thermally transferable protective layer> 

Polyester resin (copolymer of fumaric acid with bisphenol A, Tg: 58°C, M w : 10000, M n : 4000, storage 50 parts 
modulus G' at 110°C: 2.0 x 10* Pa) 

Silica particles (average particle diameter 5 p,m) 0.1 part 

Methyl ethyl ketone 25 parts 

Toluene 25 parts 



[0221] A 25 um-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
as a substrate sheet. A coating liquid for a release layer having the following composition was gravure coated on one 
side of the substrate sheet to form a release layer at a coverage of 3.0 g/m 2 on a dry basis. A coating liquid for a 
thermally transferable protective layer having the following composition was gravure coated on the release layer to 
form a thermally transferable protective layer at a coverage of 1 0.0 g/m 2 on a dry basis. Thus, a protective layer transfer 
sheet of Example B2 was prepared. 



(Example B1) 



(Example B2) 



<Coating liquid for release layer> 



Acrylic resin (M n : 20000) 
Polyester resin 
Methyl ethyl ketone 



1 8 parts 
2 parts 
40 parts 



25 



(continued) 



<Coating liquid tor release layer> 



Toluene 



40 parts 



<Coating liquid for thermally transferable protective layeo 



Polyester resin (copolymer of terephthalic acid with ethylene glycol, Tg: 62°C, M w : 15000, M n : 6000, 

storage modulus G' at 110°C: 7.0 x 10 3 Pa) 

PMMA filler (average particle diameter 3 jim) 

Methyl ethyl ketone 

Toluene 




(Example B3) 

[0222] A protective layer transfer sheet of Example B3 was prepared in the same manner as in Example B1 , except 
that the coating liquid for a thermally transferable protective layer in Example B1 was changed to a coating liquid having 
the following composition. 



<Coating liquid for thermally transferable protective layeo 



Polyester resin (copolymer of f umaric 

acid with bisphenol A, Tg: 58°C, M w : 1 0000, M n : 4000, storage modulus G' at 1 1 0°C: 2.0 x 1 0* Pa) 
Benzotriazole 

Silica particles (average particle diameter 5 \im) 

Methyl ethyl ketone 

Toluene 



50 parts 
5 parts 
0.1 part 
25 parts 
25 parts 



(Example B4) 

[0223] A protective layer transfer sheet of Example B4 was prepared in the same manner as in Example B3, except 
that the coating liquid for a thermally transferable protective layer in Example B3 was changed to a coating liquid having 
the following composition. 



<Coating liquid for thermally transferable protective layer> 



Epoxy resin (Tg: 57°C, M w : 6000, M n : 3500, storage modulus G' at 100°C: 1.0 x 10 3 Pa) 

Benzophenone 

Methyl ethyl ketone 

Toluene 



45 parts 
5 parts 
25 parts 
25 parts 



(Example B5) 

[0224] A protective layer transfer sheet of Example B5 was prepared in the same manner as in Example B1 , except 
that the coating liquid for a thermally transferable protective layer in Example B1 was changed to a coating liquid having 
th following composition. 



<Coating liquid for thermally transferable protective layer> 



Polyester resin (copolymer of f umaric acid with bisphenol A, Tg: 52°C, M w : 15000, M n : 5000) 
Polyester resin (copolymer of terephthalic acid with ethylene glycol, Tg: 67°C f M n : 20000) 
Benzotriazole 

Silica particles (average particle diameter 5 ujti) 

Methyl ethyl ketone 

Toluene 



35 parts 
3 parts 
2 parts 
0.1 part 
30 parts 
30 parts 
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(Comparative Example B1) 

[0225] No protective layer transfer sheet was provided, and the following prints were not subjected to any post- 
treatment including the transfer of the protective layer and other treatment. 

5 [0226] Next, prints for evaluation were provided under the following conditions. 
<» 

(a) An image of a test pattern was formed on a cast coated paper by an electrophotographic system by means of 
Color PPC (A-COLOR) manufactured by Fuji Xerox Co., Ltd. This output is designated as print a. 

(b) An image of a test pattern was formed on a cast coated paper by a hot-melt transfer system by means of 
10 Microdry (MD-5500, manufactured by Alps Electric Co., Ltd.). This output is designated as print b. 

(c) An image of a test pattern was formed on a specialty paper by a dye sublimation transfer system by means of 
Microdry (MD-5500, manufactured by Alps Electric Co., Ltd.). This output is designated as print c. 

(d) An image of a test pattern was formed on a specialty paper by an ink jet system by means of an ink jet printer 
(PM-900, manufactured by Seiko Epson Corporation). This output is designated as print d. 

15 

[0227] A thermally transferable protective layer was transferred using each of the protective layer transfer sheets of 
the examples of the present invention prepared above onto the image of the prints. The transfer was carried out by 
means of a heat roll-type laminator under conditions of roll temperature 1 20°C, roll pressure 1 .5 kg/cm, and lamination 
speed 1 cm/sec. 

20 

(Evaluation method) 

[0228] SCID Nt was used as an image test pattern formed by each of the above recording systems. A protective 
layer was thermally transferred using the protective layer transfer sheets provided in each example onto the image of 
25 the output produced by each of the recording systems. The appearance of the prints was visually inspected to evaluate 
the surface glossiness. 

[0229] In Comparative Example B1 wherein outputs produced by each of the recording systems were not subjected 
to any of the thermal transfer of the protective layer and other post-treatments, the surface glossiness was evaluated. 
For the prints of all the examples and comparative examples except for Comparative Example B1 , the surface gloss- 
30 mess was overall evaluated based on the surface glossinesses of the prints a, b, c, and d. 
[0230] Evaluation criteria were as follows. 

O: The image surface had high smoothness and very high glossiness, and the image quality was close to that of 
silver salt photographs. 

35 a: The image surface did not have high smoothness, had surface irregularities, and had somewhat poor glossiness. 

x : The image surface had low smoothness, noticeable surface irregularities, and poor glossiness, and the image 
quality was not comparable to that of silver salt photographs. 

[0231] The results of evaluation of the above outputs (prints) on the surface glossiness were as summarized in the 
40 table below. 



Table B1 



Ex. 


Surface glossiness 


Ex. B1 


O 


Ex. B2 


O 


Ex. B3 


O 


Ex. B4 


O 


Ex. B5 


O 


Comp.Ex. B1 






Output a 


X 




Output b 


X 




Output c 


A 




Output d 


X 



27 



EP1 179 753 A1 



[0232] As is apparent from the foregoing description, in the image forming method comprising the steps of: providing 
a protective layer transfer sheet comprising a thermally transferable protective layer having a single or multi-layer 
structure separably provided on a substrate sheet; providing a print output by a nonsilver photographic color hard copy 
recording system- putting the protective layer transfer sheet onto the print and thennally transferring the protective 
layer onto an image in the print so as to cover at least the printed portion; and then separating the substrate sheet 
from the protective layer transfer sheet, the thermally transferable protective layer in the protective layer transfer sheet 
being composed mainly of a thermoplastic resin, the concaves and convexes on the surface of the image can be 
flattened by the transferred protective layer to impart a high level of glossiness to the image. Further, unlike film lam- 
inates, it is possible to eliminate the necessity of significantly increasing the thickness of records, and records can be 
realized which have image quality comparable to that of silver salt photographs. 

(Example C1) 

[0233] A 1 2 u.m-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
as a substrate sheet. A coating liquid for a thermally transferable protective layer having the following composition was 
gravure coated on one side of the substrate sheet to form a thermally transferable protective layer at a coverage of 
20.0 g/m2 on a dry basis. Thus, a protective layer transfer sheet of Example C1 was prepared. 



<Coating liquid for thermally transferable protective layer> 



Polyester resin (copolymer of fumaric acid with bisphenol A, Tg: 58°C, M w : 1 0000, storage modulus G' 
at 110°C:2.0x 10 4 Pa) 

Silica particles (average particle diameter 5 nm) 
Methyl ethyl ketone 

Toluene 



50 parts 

0.1 part 
25 parts 
25 parts 



(Example C2) 

[0234] A 25 ttm-thick polyethylene terephthalate film (Lumirror, manufactured by Toray Industries, Inc.) was provided 
as a substrate sheet. A coating liquid for a release layer having the following composition was gravure coated on one 
side of the substrate sheet to form a release layer at a coverage of 3.0 g/rr.2 on a dry basis. A coating liquid for a 
thermally transferable protective layer having the following composition-was gravure coated on the.release.layer to, 
form a thermally transferable protective layer at a coverage of 1 0.0 g/rrfi on a dry basis. Thus, a protective layer transfer 
sheet of Example C2 was prepared. 



<Coating liquid for release layer> 


Acrylic resin 


1 8 parts 


Polyester resin 


2 parts 


Methyl ethyl ketone 


40 parts 


Toluene 


40 parts 



<Coating liquid for thermally transferable protective layer> 



Polyester resin (copolymer of terephthalic acid with ethylene glycol, Tg: 62°C, M w : 15000, storage 

modulus G' at 110°C: 7.0 x 10 3 Pa) 

PMMA filler (average particle diameter 3 \im) 

Methyl ethyl ketone 

Toluene 



40 parts 

0.1 part 
30 parts 
30 parts 



(Example C3) 

[0235] A protective layer transfer sheet of Example C3 was prepared in the same manner as in Example C1 , except 
that the coating liquid for a th rmally transferable protective layer in Example C1 was changed to a coating liquid having 
the following composition. 
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<Coating liquid for thermally transferable protective layer> 




Polyester resin (copolymer of fumaric acid with bisphenol A, Tg: 58°C, M w : 1 0000, storage modulus G' 


50 parts 


5 


at 110°C: 2.0 x 10 4 Pa) 






Benzotriazole 


5 parts 




Silica particles (average particle diameter 5 jam) 


0.1 part 




Methyl ethyl ketone 


25 parts 




Toluene • 


25 parts 



10 

(Comparative Example C1) 



[0236] No protective layer transfer sheet was provided, and the following prints were not subjected to any post- 
treatment including the transfer of the protective layer and other treatment, 
15 [0237] Next, prints for evaluation were provided under the following conditions. 

(a) An image of a test pattern was formed on a cast coated paper by an electrophotographic system by means of 
Color PPC (A-COLOR) manufactured by Fuji Xerox Co., Ltd. This output is designated as print a. 

(b) An image of a test pattern was formed on a cast coated paper by a hot-melt transfer system by means of 
20 Microdry (MD-5500, manufactured by Alps Electric Co., Ltd.). This output is designated as print b. 

(c) An image of a test pattern was formed on a specialty paper by a dye sublimation transfer system by means of 
Microdry (MD-5500, manufactured by Alps Electric Co., Ltd.). This output is designated as print c. 

(d) An image of a test pattern was formed on a specialty paper by an ink jet system by means of an ink jet printer 
(PM-900. manufactured by Seiko Epson Corporation). This output is designated as print d. 

25 

(Image output method) 

[0238] For magenta, 0 to 1 00% gradations were prepared in 256 gradations. Further, a test pattern of SCID N1 was 
used for the overall evaluation. 
30 [0239] The number of gradations for 0 to 1 00% gradations in 256 gradations of magenta is shown in Table C1 below. 



Table C1 



Gradation, % 


R 


G 


B 


0 


255 


255 


255 


10 


253 


233 


242 


20 


250 


213 


229 


30 


248 


194 


217 


40 


246 


173 


205 


50 


244 


154 


194 


60 


242 


135 


183 


70 


241 


115 


172 


80 


239 


91 


161 


90 


238 


62 


150 


100 


236 


0 


140 



(Conditions for transfer of protective layer) 

so [0240] A thermally transferable protective layer was transferred using each of the protective layer transfer sheets of 
the examples of the present invention prepared above onto the image of the prints. The transfer was carried out by 
means of a heat roll-type laminator under conditions of roll temperature 120°C, roll pressure 1 .5 kg/cm, and lamination 
speed 1 cm/sec. 

55 (Results of evaluation) 

[0241] Data on specular glossiness of an original in 0 to 100% gradations of magenta output by A-COLOR manu- 
factured by Fuji Xerox Co., Ltd. and data on specular glossiness after the transfer (after the treatment) of the protective 
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layer are shown as an example in graphs of Figs. 3 to 5. The specular glossiness was measured according to JIS Z 
8741 In this case the specular glossiness was measured on three levels of the angle of reflection of a light beam, 45 
degrees 60 degrees, and 75 degrees, and the protective layer transfer sheet prepared in Example C3 was used. 
[02421 ' Regarding graphs showing data obtained in the measurement in Figs. 3 to 5, Fig. 3 shows the specular 
glossiness of magenta at 45 degrees, Fig. 4 the specular glossiness of magenta at 60 degrees, and Fig. 5 the specular 
glossiness of magenta at 75 degrees. As is apparent from these graphs, the specular glossiness after the treatment 
(after the transfer of the protective layer) falls within the range of 65 to 11 0% at angles of reflection of light beam of 45 
to 75 degrees In the sample used in this test, the thickness of the thermally transferable protective layer is relatively 
thick When this thickness is reduced, the range of the specular glossiness is further broadened (that is, the variation 
in data on specular glossiness is increased). According to the present invention, the optimal value of the specular 
glossiness as measured in the angle range of 45 to 75 degrees according to JIS Z 8741 was 65 to 11 0%. 
[02431 The difference between the maximum value and the minimum value of the specular glossiness in the whole 
gradation region of the magenta image after the transfer of the protective layer was not more than 20% at 45 degrees 
as measured according to JISZ 8741. . 
[02441 Further the difference between the maximum value and the minimum value of the specular glossiness in the 
whole gradation'region of the magenta image after the transfer of the protective layer as measured at 45 degrees 
according to JIS Z 8741 was not more than 50% of the difference (46%) between the maximum value (58%) and the 
minimum value (12%) of the specular glossiness in the whole gradation region of the magenta image (original) before 
the transfer of the protective layer as measured at 45 degrees according to JIS Z 8741 . 

[0245] On the other hand, for the print (original) of Comparative Example C1 on which the protective layer had not 
been transferred, the minimum value in the whole gradation region of the magenta image as measured at 45 degrees 
according to JIS Z 8741 was 12%, and the maximum value in the whole gradation region of the magenta image as 
measured at 45 degrees according to JIS Z 8741 was 58%. That is, the difference between the maximum value and 
the minimum value of the specular glossiness in the whole gradation region of the magenta image as measured at 45 
degr es according to JIS Z 8741 was 46%. 

[0246] The same results as obtained above were also obtained in prints of images produced by recording systems 
oth r than the electrophotographic system. 

[0247] A thermally transferable protective layer was transferred using the protective layer transfer sheets provided 
in each of Examples C1 to C3 onto the images of outputs a, b, c, and d produced by each of the recording systems. 
The appearance of the prints was visually inspected to evaluate the surface glossiness. In Comparative Example C1 
wherein outputs produced by each of the recording systems were not subjected to any of the thermal transfer of the 
protectivelayerandother-post-treatrnents, thesurface glossiness. was evaluated. Forthe. outputs of.the examples and, 
comparative example, the surface glossinesses of the outputs a, b, c, and d were overall evaluated. 
[0248] Evaluation criteria were as follows. 

O: The image surface had high smoothness and very high glossiness, and the image quality was close to that of 
silver salt photographs. 

A: The image surface did not have high smoothness, had surface irregularities, and had somewhat poor glossiness, 
x : The image surface had low smoothness, noticeable surface irregularities, and poor glossiness, and the image 
quality was not comparable to that of silver salt photographs. 

[0249] The results of evaluation of the above outputs (prints) on the surface glossiness were as summarized in Table 
C2 below. 



Table C2 



Ex. 


Surface glossiness 


Ex. C1 


O 


Ex. C2 


O 


Ex. C3 


O 


Comp.Ex. C1 






Output a 


X 




Output b 


X 




Output c 


A 




Output d 


A 
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[0250] As is apparent from the forgoing description, in the image forming method comprising the steps of: providing 
a protective layer transfer sheet comprising a thermally transferable protective layer having a single or multi-layer 
^ structure separably provided on a substrate sheet; providing a print output using a nonsilver photographic color hard 
copy recording system; putting the protective layer transfer sheet onto the print and thermally transferring the protective 

5 layer onto an image in the print so as to cover at least the printed portion; and then separating the substrate sheet 
from the protective layer transfer sheet, the specular glossiness of the image provided with the protective layer being 
65 to 1 1 0% as measured in the angle range of 45 to 75 degrees according to JIS Z 8741 , the concaves and convexes 
on the surface of the image can be flattened by the transferred protective layer to impart a high level of glossiness to 
the image; Further, unlike film laminates, it is possible to eliminate the necessity of significantly increasing the thickness 

10 of records, and records can be realized which have image quality comparable to that of silver salt photographs. 

Claims 

15 1 . An image forming method comprising the steps of: 

providing a print output by a nonsilver photographic color hard copy recording system; 
providing a protective layer transfer sheet comprising a thermally transferable protective layer having a single 
or multi-layer structure separably provided on a substrate sheet; 
20 putting the print and the protective layer transfer sheet on top of each other and thermally transferring the 

protective layer onto an image in the print so as to cover at least the printed portion in the print; and 
separating the substrate sheet from the protective layer transfer sheet. 

2. The image forming method according to claim 1 , wherein the nonsilver photographic color hard copy recording 
25 system is any one of an electrophotographic recording system, an ink jet recording system, and a thermal transfer 

recording system. 

3. The image forming method according to claim 1 or 2, wherein the protective layer transfer sheet comprises: a 
substrate sheet; and, stacked on the substrate sheet in the following order, a thermally transferable release layer 

30 having a single or multi-layer structure and a thermally transferable protective layer having a single or multi-layer 

structure. 

4. The image forming method according to claim 1 or 2, wherein the protective layer transfer sheet comprises: a 
substrate sheet; and, stacked on the substrate sheet in the following order, a thermally transferable release layer 

35 having a single or multi-layer structure, a thermally transferable protective layer having a single or multi-layer 

structure, and a thermally transferable adhesive layer having a single or multi-layer structure. 

5. The image forming method according to anyone of claims 1 to 4, wherein the substrate sheet in the protective 
layer transfer sheet is formed of a 2 to 100 jim-thick plastic film. 

40 

6. The image forming method according to claim 5, wherein the plastic film has a specular glossiness at 45 degrees 
of not more than 100%. 

7. The image forming method according to anyone of claims 1 to 6, wherein the coverage of the whole layer to be 
45 transferred in the protective layer transfer sheet is 3 to 30 g/m 2 . 

8. The image forming method according to anyone of claims 1 to 7, wherein the material used in the thermally trans- 
ferable protective layer is a thermoplastic resin. 

so 9. The image forming method according to claim 8, wherein the thermoplastic resin has a Tg value of 40 to 1 00°C 
and a storage modulus at 110°C of not more than 1 x 10 5 Pa. 

10. An image forming method comprising the steps of: 

55 providing a protective layer transfer sheet comprising a thermally transferable protective layer having a single 

or multi-layer structure separably provided on a substrate sheet; 
providing a print output by a nonsilver photographic color hard copy recording system; 
putting the protective layer transfer sheet onto the print and thermally transferring the protective layer onto an 
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image in the print so as to cover at least the printed portion; and 
separating the substrate sheet from the protective layer transfer sheet, 

the thermally transferable protective layer in the protective layer transfer sheet being composed mainly of a 
thermoplastic resin. 

11. The image forming method according to claim 10, wherein the thermoplastic resin contains at least one member 
selected from the group consisting of polyester resins, epoxy resins, and phenoxv resins. 

12. The image forming method according to claim 10 or 11, wherein the thermoplastic resin has a glass transition 
temperature of 40 to 80°C. 

13 The image forming method according to anyone of claims 1 0 to 12, wherein the thermoplastic resin has a weight 
average molecular weight (M w ) of not more than 20000 and a number average molecular weight (M n ) of not more 
than 10000. 

14 The image forming method according to anyone of claims 10 to 13, wherein the thermoplastic resin comprises two 
or more types of thermoplastic resins different from each other in number average molecular weight. 

15 The image forming method according to claim 14, wherein one type of the thermoplastic resin constitutes a main 
component of the thermoplastic resin and has a number average molecular weight of not more than 1 0000 while 
the other type has a number average molecular weight of not less than 10000. 

16. The image forming method according to anyone of claims 1 0 to 15, wherein a release layer is further provided 
between the thermally transferable protective layer and the substrate film. 

17. The image forming method according to claim 16, wherein the release layer is composed mainly of an acrylic resin 
having a number average molecular weight of not more than 40000. 

1 8. The image forming method according to anyone of claims 1 0 to 1 7, wherein the thermally transferable protective 
layer contains an ultraviolet absorber. 

19. A protective layer.transf er sheet.for use. in,providing,the.image.forming method according ,to. any one of claims 1 
to 18. 

20. A record comprising a protective layer provided on the image of the print by the image forming method according 
to any one of claims I to 1 8. 

21. A record produced by the image forming method according to any one of claims 1 to 18, the record having a 
specular glossiness at 45 degrees in the range of 70 to 110% according to JIS Z 8741 . 

22. An image forming method comprising the steps of: 

providing a protective layer transfer sheet comprising a thermally transferable protective layer having a single 

or multi-layer structure separably provided on a substrate sheet; 

providing a print output by a nonsilver photographic color hard copy recording system; 

putting the protective layer transfer sheet onto the print and thermally transferring the protective layer onto an 

image in the print so as to cover at least the printed portion; and 

separating the substrate sheet from the protective layer transfer sheet to form an image provided with a pro- 
tective layer, 

the specular glossiness of the image provided with the protective layer being 65 to 1 1 0% as measured in the 
angle range of 45 to 75 degrees according to JIS Z 8741 . 

23. An image forming method comprising the steps of: 

providing a protective layer transfer sh et comprising a thermally transferable protective layer having a single 

or multi-layer structure separably provided on a substrate sheet; 

providing a print output by a nonsilver photographic color hard copy recording system; 

putting the protective layer transfer sheet onto the print and thermally transferring the protective layer onto an 
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image in the print so as to cover at least the printed portion; and 

separating the substrate sheet from the protective layer transfer sheet to form an image provided with a pro- 
tective layer, 

the image in the print being a record of magenta gradation, the difference between the maximum value and 
the minimum value of the specular glossiness in the whole gradation region of the image provided with the 
protective layer after the transfer of the protective layer being not more than 20% at 45 degrees as measured 
according to JIS Z 8741. 

24. An image forming method comprising the steps of: 

providing a protective layer transfer sheet comprising a thermally transferable protective layer having a single 

or multi-layer structure separably provided on a substrate sheet; 

providing a print output by a nonsilver photographic color hard copy recording system; 

putting the protective layer transfer sheet onto the print and thermally transferring the protective layer onto an 

image in the print so as to cover at least the printed portion; and 

separating the substrate sheet from the protective layer transfer sheet to form an Image provided with a pro- 
tective layer, 

the image in the print being a record of magenta gradation, the difference between the maximum value and 
the minimum value of the specular glossiness in the whole gradation region of the image provided with the 
protective layer after the transfer of the protective layer as measured at 45 degrees according to JIS Z 8741 
being not more than 50% of the difference between the maximum value and the minimum value of the specular 
glossiness in the whole gradation region of the image provided with the protective layer before the transfer of 
the protective layer as measured at 45 degrees according to JIS Z 8741 . 

25. The image forming method according to any one of claims 22 to 24, wherein the nonsilver photographic color hard 
copy recording system is any one of an electrophotographic recording system, an ink jet recording system, and a 
thermal transfer recording system. 

26. The image forming method according to any one of claims 22 to 25, wherein, in the protective layer transfer sheet, 
the thermally transferable protective layer contains an ultraviolet absorber. 

27. A protective layer transfer sheet for use in providing the image forming method according to any one of claims 22 
to 26. 

28. A record comprising a protective layer provided on an image in a print by the image forming method according to 
any one of claims 22 to 26. 

29. The image forming method according to any one of the preceding claims, wherein the thermally transferring step 
is carried out by means of a thermal head. 

30. The image forming method according to any one of the preceding claims, wherein the thermally transferring step 
is carried out by means of a heat roll. 

31. The image forming method according to any one of the preceding claims, wherein the protective layer transfer 
sheet is used in a roll form. 

32. The image forming method according to any one of the preceding claims, wherein the protective layer transfer 
sheet is used in a separated sheet form. 

33. The image forming method according to any one of the preceding claims, wherein an assemblage comprising a 
mount and a protective layer transfer sheet secured on top of the mount is used. 

34. The image forming method according to claim 33, wherein each size of the mount, the protective layer transfer 
sheet and the print satisfies the following relationship: 

Mount > Protective layer transfer sheet > Print. 

35. The image forming method according to any one of claims 33 or 34, wherein a basis weight of the mount is in a 
range of 80 to 500 g/m 2 . 
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